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ExTR A er from the Act of Parliament 
concerning the Longitude, made in the 
Fifth Vear of the Reign of his preſent 


- 


Majeſty. 


K 7 HEREAS the Publication of Nautical Almanacs 
conſtructed by proper Perſons, under the Direc- 
tion of the ſaid Commiſſioners, would greatly contribute 
to make the ſaid Lunar Tables more generally uſeful ; Be 
it further Enacted, by the Authority aforeſaid, That it 
ſhall and may be lawful to and for the ſaid Commiſſioners 
to cauſe ſuch Nautical Almanacs, or other uſeful Tables, 
to be conſtructed, and to print, publiſh, and vend, or cauſe 
to be printed, publiſhed, and vended, any Nautical Alma- 
nac or ' Almanacs, or other uſeful Table or Tables, 
which they, or the major Part of them, ſhall, from time 
to,time, judge neceſſary and uſeful, in order to facilitate 
the Method of diſcovering the Longitude at Sea; any 
Law, Statute, ee trivileges private Charter, or 

other Cuſtom, to the contrary thereof notwithſtanding. 


And be it Enated, by the Authority aforeſaid, That no 


Perſon'of Perſons ſhall print, publiſh, or vend, or cauſe to 


be printed, publiſhed, or vended, any Nautical Almanac 
or Almanacs, or other Table or Tables conſtructed under 
the Direction of the ſaid Commiſſioners, without being firft 
licenſed by the ſaid Commiſſioners, or the major Part of 
them: And if any Perſon or Perſons not ſo licenſed, or 
not being authorized by the Perſon or Perſons fo licenſed 
dy the faid Commiſſioners, ſhall print, publiſh, or vend, 
or cauſe to be printed, publiſhed, or vended, any ſuch 
Nautical Almanac or : Almanacs, or other Table or 
Tables, every ſuch Perſon or Perſons ſhall, for every Copy 
of ſuch Nautical Almanac or Table ſo printed, pub- 
liſhed, or vended, forfeit: and pay the Sum of Twenty 
Pounds; to be recovered by Action of Debt, Bill, Plaint, 
or Information, in any of his Majeſty's Courts of Record 
at Meſiminſter; and that One Moiety of ſuch Penalty and 
Forfeiture ſhall be to his Majeſty, his Heirs and Succeſ- 
ſors, and the other Moiety to him or them that ſhall pro- 
e nf My or {ue for tue lame. | 
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ExTaacr of an Act for the Repeal of all former 
Acts concerning the Longitude-at Sea, except ſa 
much thereof as relates to the Appointment and 
Authority of the Commiſſioners thereby conſti- 
tuted, and alſo ſuch Clauſes as relate to the con- 
ſtructing, printing, publiſhing, vending, and 
licenſing of Nautical Almanacs and other uſe- ' 
ful Tables; and for the more effectual Encou- 
ragement and Reward of ſuch Perſon and Per- 
ſons as ſhall diſcover a Method for finding the 
fame, or ſhall make uſeful Diſceveries in Navi- 
gation; and for the better making Experiments 
relating thereto : Made in the Fourteenth Year 
of the Reign of his preſent Majeſty, © 


E it Enacted by the King's Moſt Excellent Majeſty, Wy 
and with the Advice and Conſent of the Lords Spiri- 
tual and Temporal, and Commons, in this preſent Par- 
liament aſſembled, and by the Authority of the ſame, That 
each and every of the {aid recited Acts (ſave and except 
ſuch Clauſe and Clauſes in each or any of chem as relate to 


the Appointment or Authority of all or any of the Com- 


miſſioners thereby reſpectively conſtituted, and alſo ſack 
Clauſe and Clauſes as relate to the conſtruRing; 'printing, 
publiſhing, vending, and licenſing of Nautical Almanacs, 
and other uſeful Tables) Mall, from and after the 'Twenty- 
fourth Day of June One thouſand Seven hundred and Se- 
venty-four, be, | a are hereby repeanledd. 
And, for a due and ſufficient Encouragement to an 
Perſon or Perſons who ſhall diſcover any Method or Me- 
thods for finding the ſaid Longitude, Be it Enacted by the 
Authority aforeſaid, That the Firſt Author or Authors, 
Diſcoverer or Diſcoverers, of each and every ſuch Me- 
thod or Methods, his or their Executors, Adminiſtrators, 
or Aſſigns, ſhall be iatitled to and have the Rewards ot 
Sums of Money herein- after mentioned; that is to ſay, In 
caſe the Method propoſed ſhall be, by means of a Time- 
keeper, the Principles whereof have not hitherto been 
made public, to the Reward. or Sum of Five thouſand 
1 LT Lo 
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Pounds; if ſuch Method determines the ſaid Longitude to 
One Degree of a great Circle, or Sixty, geographical 
Miles; to the Reward or Sum of Seven thouſand Five 
hundred Pounds, if it derermines the ſame to Two Thirds 
of that Diſtance ; - and to the Reward or Sum of Ten 
_thouſand Pounds, if it determines the ſame to One Halt 
of the ſaid Diſtance: Which reſpective Rewards ſhall be 
due and paid when ſuch Method ſhall have been ſufficiently 
tried by the following Experiments and Voyages to be 
made and performe@ by ſuch Perſons, and under ſuch Re-. 
ſtrictions, as the ſaid Comhiſſioners for the Diſcovery of 
Longitude at Sea reſpectively conſtituted by the above- 
recited Acts, or the major Part of them, ſhall think fit to 
appoint and direct; (that is to ſay), When and ſo foon as 
Two or. more Time-keepers ot the ſame Conſtruction ſhall 
have been tried at the ſame, Time, for the Space of 
Twelve Months, at the Royal Obſeryatary. at Greenwich, 


then in Two Voyages round the Iſland of Great Britain, 


in contrary Directions, and in ſuch other Voyages to dif- 
. ferent Climates as the ſaid Commiſſioners ſhall think fit to 


direct and (appoint; and after their Return from ſuch 


Voyages, or any of them, for ſuch longer Time, at the 


ſaid Obſervatory, not exceeding Twelve Months, as the 


ſaid Commiſſioners ſhall judge neceſſary ; and alſo when 
and ſo ſoon as the ſaid Commiſſioners, or Two Thirds of 
them at the leaſt, ſhall, after ſuch Experiments and 
Voyages have been made and performed as aforeſaid, have 
declared and determined that ſuch Method is generally 
practicable and uſeful, and ſufficiently exact to determine 5 
the Longitude at Sea within the Degrees or Limits afore- 
ſaid, in all Voyages for the Space of Six Months, (lmpedi- 
ments from cloudy and hazy Weather excepted) ; and alſo 
when and ſo ſoon as the Principles and Practice of ſuch 
Method are fully diſcovered and explained to, the Satisfac-' 
tion of the ſaid Commiſſioners, or Two Thirds of them 
at leaſt; and ſuch Author or Authors, Diſcoverer or Diſ- 
coverers, ſhall have delivered up and aſſigned over to the 
ſaid Commiſſioners, for the Uſe of the Public, the abſo- 
lute: Property of ſuch Time- keepers a as ſhall have been 


tried 


rRNA 

tried by ſuch Experiments and Voyages as aforeſaid, to- 
gether with all Plates, Deſcriptions, Theories, and Ex- 
planations belonging or relating to the ſame, and which 
* 5 ſhall contain the Whole of ſuch Diſcovery of the Longi- 
| tude; and in caſe the Method propoſed. ſhall be by means 
of improved Solar and Lunar Tables, then and in ſuch 
Caſe the Author or Authors of ſuch improved Solar and 

Lunar Tables, their Executors, Adminiſtrators, or Aſſigns, 
- ſhall be intitled to and have the Reward or Sum of Five 
thouſand Pounds, if ſuch Solar and Lunar Tables ſhall 
prove ſufficiently exact to ſhew the Diſtance of the Moon 
from the Sun and Stars in the Heavens within Fifteen Se- 
conds of a Degree, anſwering to about Seven Minutes of 
Longitude, after making an Allowance of Half a Degree 
for the Errors of Obſervation ; and when it ſhall appear 
to the Satisfaction of the ſaid Commiſſioners, or Two 
Thirds of them at leaſt, that ſuch Tables are conſtructed 
intirely upon the Principles of Gravitation laid down by 
Sir Jaac Newton (except with reſpect to thoſe Elements 
which muſt neceſſarily be taken from aſtronomical Obſer- 
. vations), and alſo when the Truth of ſuch Tables ſhall have 
been further confirmed and proved by Compariſon with a 
Series of aſtronomical Obſervations made during a Period 
of Eighteen Years and a Half, which is deemed the Period 
of the Irregularities of the Lunar Motions; which Reward 
ſhall be due and paid, when the ſaid Commiſſioners, or 
Two Thirds of them at leaſt, ſhall have declared and de- 
termined, that ſuch Tables are ſufficiently exact to ſhew 
the Diſtance of the Moon from the Sun and Stars in the 
Heavens, within the Limits above: mentioned; and alſo 
when the Author or Authors of ſuch improved Solar and 
Lunar Tables, His or their Executors, Adminiſtrators, or 
Aſſigns, ſhall have delivered up and aſſigned over to the 
faid Commiſſioners, for the Uſe of the Public, the abſo- 
lute Right and Property to and in the ſame, together with 
the Theory relating thereunto; and in caſe any other Me- 
thod ſhall be propoſed for finding the Longitude at Sea 
beſides thoſe before - mentioned, that then and in ſuch Caſe 
me Firſt Author or Authors, Diſcoverer or Diſcoverers, of 
VVV 
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any ſuch Method, his or their Executors, Adminiſtrators, 


or Aſſigns, ſnhall be intitled to and have the Reward. or 


Sum of Five thouſand Pounds, if it ſhall determine the 


ſaid Longitude: within One Degree of a great Circle, or 
Sixty geographical Miles; to the Reward or Sum of Seven 
thouſand Five hundred Pounds, if it ſhall determine the 


— 


ſame to Two Thirds of that Diſtance; and to the Reward 


or Sum of Ten thouſand Pounds, if it ſhall determine the 
ſame to One Half of the ſame Diſtance; which reſpective 
Rewards ſhall be due and paid, ſo ſoon as the ſaid Com- 


OY 


miſſioners, or Two Thirds of them at leaſt, ſhall, after 


proper Trial have been made by their Appointment and 
Direction, have determined that ſuch Method ſhall be ge- 


this AQ, 


nerally practicable and uſeful for finding the Longitude at 


Sea within the reſpective Limits above-mentioned. 


And be it further Enacted, by the Authority aforelaid, 


That when and ſo ſoon as any ſuch Method or Methods, 
for the Diſcovery of the ſaid Longitude, ſhall be tried, as 
before · mentioned, and found practicable and uſeful at 
Sea, and ſufficiently exact to determine the Longitude 


within any of the Degrees or Limits aforeſaid, the ſaid 
Commiſſioners, or Two Thirds of them, ſhall certify the 


ſame, under their Hands and Seals, to the Commiſſioners 


of the Navy for the Time being, together with the Name 
or Names of the Perſon or Perſons who ſhall be the Au- 
thor or Authors of ſuch Method or Methods ; and upon 
the Receipt of ſuch Certificate, the faid Cammiſſioners of 


the Navy are hereby authorized and required to make out a 


Bill or Bills upon the Treaſurer of the Navy for the re- 
ſpeftive Sum or Sums of Money to which the Author or 
Authors of ſuch Propoſal, his or their Executors, Admi» 


niſtrators, or Aſſigns, ſhall be intitled by virtue of this 


Act; which Sam or Sums the ſaid Treaſurer is hereby 
required to pay to the ſaid Author or Authors, their Exe: 
eutors, Adminiſtrators, or Aſſigns accordingly, out of any 


Money that may be in his Hands unapplied to the Uſe of 


the Navy, according to the true Intent and Meaning of 


Aud 
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And be it further Enacted, by the Authority aforeſaid; 
That the faid Commiſſioners for the Diſcovery of Lon - 
gitude at Sea, or any Five or more of them, ſhall have: 

full Power and Authority to hear and receive any Pro- 
poſal or Propoſals that ſhall be made to them for diſcover- 
ing the ſaid Longitude, or for making any other uſeful 
Improvement in Navigation; and in caſe the ſaid Com- 
miſſioners, or any Five or more of them, ſhall be ſo far 
_ fatisfed of the Probability of any ſuch Diſcovery or Im- 
provement as to think it proper to cauſe Experiments to 
be made thereof, they ſhall certify the ſame, together with 
the Names of the Author or Authors af fuch Propoſal or 
Propoſals, under their Hands and Seals, to the Commiſ- 
ſioners of the Navy, who are hereby authorized and re- 
quired to make out a Bill or Bills upon the Treaſurer of 
the Navy for any Sum or Sums of Money as the ſaid Com- 
miſſioners for the Diſcovery of Longitude at Sea, or any 
Five or more of them, ſhall think neceſſary for making _ 
Experiments; which Sum or Sums the Treaſurer of ti 
Navy is hereby required to pay immediately to ſuch Perſon 
or Perſons as ſhall be appointed by the ſaid Commiſſioners 
to make thoſe Experiments out of any Money which ſhall 
be in his the ſaid Treaſurer's Hands unapplied as afore- 
ſaid. | | | 

And be it further Enacted, by the Authority aforeſaid, 
That if any Perſon or Perſons ſhall make any Diſcovery 
for finding the Longitude at Sea, which, though not of 
ſo great Uſe as to be intitled to any of the great Rewards 
above ſpecified, ſhall nevertheleſs be adjudged by the ſaid 
Commiſſioners for the Diſcovery of Longitude at Sea, or 
the major Part of them, to be of conſiderable Uſe to the 
Public, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation ; then, 
and in ſuch Caſe, ſuch Perſon or Perſons, his or their Exe- 
cutors, Adr:iniſtrators, or Aſſigns, ſhall, from time to time, 
have and receive ſuch leſs Reward or Sum or Sums of 
Money as the ſaid Commiſſioners, or the major Part of 
them, ſhall think reaſonable; and certify accordingly, 
uader their Hands and Seals, to the Commiſſioners of the 


| Navy, 
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Navy, who are hereby authorized and required to make 
out a Bill or Bills upon the Treaſurer 6f the Navy for any 
ſuch Sum or Sums of Money, which the ſaid Treaſurer is 
hereby authorized and required to pay immediately to ſuch 
* Perſon or Perſons, his or their Executors, Adminiſtrators, ; 
or Aſſigns, out of any Money that ſhall be in his the ſaid 
Treaſurer's Hands unapplied as aforeſaid. . 
Provided alſo, and it is hereby further Enacted, That 
in caſe any Perſon or Perſons who ſhall and may have re- 
ceived any Sum or Sums of Money, by virtue of this Act, as 
a Reward for any Method of diſcovering the Longitude at 
Sea, ſhall afterwards become intitled to any of the greater 
Rewards appointed by this Act, for or on account of the 
ſame Method; that then, and in ſuch Caſe, ſuch Sum or 
Sums of Money as they ſhall or may have received as afore- 
ſaid ſhall be conſidered as Part of ſuch greater Reward, 
and deducted "therefrom accordingly ; and that no Perſon 
ſhall receive more in the Whole for any One Method for 
diſcovering the Longitude at Sea than the greateſt Reward 
| e ee for ſuch Method by this Act. 
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By the Commrss1oNERS appointed by Acts of Par- 
liament for the Diſcovery of the Longitude at Seaz 
and for examining, trying, and judging of all 
Propoſals, Experiments, and Improvements re- 
lating to the ſame. | ; 

HEREAS we have employed proper Perſons to 
| compute Nautical Almanacs and Aſtronomical 

Ephemerides for the Years 1787, 1788, 1789, 1790, 

1791, and 1792, which will greatly contribute to make 

the Lunar Tables conſtructed by the late Profeſſor 

MAYER of Gottingen (which you have already printed 1 

with our Authority) more generally uſeful ; and whereas 

we think fit to employ you to print the ſaid Nautical Al- 

manacs and Aſtronomical Ephemerides : We do there- 

fore, in purſuance of the Power veſted in us by Act of 

Parliament, hereby licenſe, authorize, ' and impower 

you to cauſe the ſame to be printed, together with ſuch 

other uſeful Tables for facilitating the Method of diſcover- 

Ing the Longitude at Sea, as ſhall have been conſtructed 

under our Direction, and will be delivered to you by the 

Reverend Dr. Nevir MASKELYNE, his Majeſty's 

Aſtronomer Royal at Greenuich; and for ſo doing this ſhall 

be your ſufficient Warrant. Given under our Hands and 


Seals the 13th Day of February 1783. 


/ 


Ho WE | (L.S.) 
C. W. CoRNWALL(L. | | 
H. DunpDas ($3 => | 
T.FRANKLAND (L. S.) 7 
RopneEeY (L:8.) | 
or 3 J. LVouNo (L. S.) 
To Mr. WILLIAM KEPPEL (L. S.) 
4 . RicHarRDSonN, Jos BanKks (L. S.) 
| + Printer in the Strand. N.MasKELYNE(L.S.) . 
| | J. SMITH (L.S:) 
E. WARING - (L.S.) 
A.SHEPHERD (L. S.) 
. MARRIOTT (L. S. 
OR DE I'S 
S8. Ros E Thad) 
P.STEPHENS {(L.S.) 
C. MippLETON (L.S.) 
5 J. Su Irn (.S.) 


By Command of the Commiſſioners, | 
N i HF. PARKER, Secretary. 
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By the Comm13810NERs appointed by Acts of Parliament 
for the Diſcovery of the Longitude at Sea; and for exa- 
mining, trying, and judging of all Propoſals, Experi- 
ments, and Improvements relating to the ſame. 


— | | ne we think fit to employ you (in the 


room of Mr. Fohn Nourſe deceaſed) to publiſh 
and vend, and to cauſe to be publiſhed and vended, all ſuch 
Nautical Almanacs and Aſtronomical Ephemerides, and 
likewiſe all ſuch other uſeful Tables, conſtructed under 
our Direction, as have hitherto been printed by Mr. 
William Richardſon, from the Year 1767 to the preſent 
Time, and alſo ſuch as may henceforward be printed by 
him, or any other Perſon employed by us for the Purpoſe, 
for the ſeveral Years next enſuing, down to the Year 1792 
incluſive, We do therefore, ink. purſuance of the Power 
veſted in us by Act of Parliament, hereby licenſe, au- 


thorize, and impower you to publiſh and vend, and to 
cCauſe to be publiſhed and vended, ſuch Nautical Alma- 


nacs and Aſtronomical Ephemerides, as well as ſuch other 
uſeful Tables, conſtructed under our Direction, as have 
hitherto been printed by Mr. William Richardſan from the 
Year 1767 to the preſent Time, and alſo ſuch as may 
henceforward be printed by him, or any other Perſon em- 


ployed by us for the Purpoſe, for the ſeveral Years next 


enſuing down to the Year 1792 incluſive, For which 


this ſhall be your Warrant. Given under our Hands and 


Seals at the Admiralty, the 7th Day of December 1782. 


KEPPEL | (L.S.) 
_ C.W.Cornwalr (L.S. 
T. FRanxLAND (L.S. 
Rox ETI (L. S. 
: . Younc | (L.S 
. HARLAND (E.S 
Howe by 2 
Tos. BAN Ks L's. 
| N. MasxeLYNe (LS; 
To Mr. PETER EIMSLv, . 2 
| > s | a mos F + OMITH 2.0. 
unn in the Strand. E (Ls. 
A. SHEPHERD (L.S. 
J. MAR RIOT T (L. 
T. ORD | (LS. 
G. Ros E (L. S. 
P. STEPHENS (LS. 
C. MiopLETORN (L.S. 
J. SMITH (L.S. 


By Conimand of the Commidſioners, | 
H, PARKER, Secretary, 


P R E 


H E Commiſſioness of Longitude, in pur- 


ſuance of the Powers veſted in them by 


Act of Parliament, preſent the Public with 


the NAU TICAL ALMAN AC and ASTRONOMICAL 


Ephrurals for the Year 1789, being the Twenty 


third Impreſſion, to be continued - annually; a 


Work which mult greatly contribute to the Im- 


, provement of Aſtronomy, Geography, and Na- 


vigation. This EpaemeRis contains every Thing 


eſſential to general Uſe that is to be found in 
any Ephemeris hitherto publiſned, with many 
other uſeful and intereſting Particulars never yet 


offered to the Public in any Work of this Kind. 


* 


The Tables of the Moon had been brought by the 


: late Profeſſor Mayzn of Gottingen to a- x ſufficient 


Exactneſs to determine the Longitude at Sea, within 
a Degree, as appeared by the Trials of ſeveral 


Perſons who. made Uſe of them. Fhe Difficulty” 


and Length of the neceſſary Calculations ſeemed 
the only Obſtacles to hinder them from becoming 
of general Uſe: To remove which this EpRE- 
MER1S was made; the Mariner being hereby re- 


lieved from the Neceſſity of calculating the Moon's 


Place from the Tables, and afterwards computing 


the Diftance to Seconds by Le: which 


b 2 are 
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are the principal and only very delicate Part of the * 
Calculus ; ſo that the finding the Longitude by 
the Help of the EpHEMERIS is now in a Manner 
reduced to the Computation of the Time, an Ope- 
ration equal to that of an Azimuth, and the Cor- 
rection of the Diſtance on account of Refraction and 
Parallax, which is alſo rendered very eaſy by either 
of the Two Methods invented by Mr. Lyons and 
Mr. Dux rHOR NR, and publiſhed in the Firſt Edition 
of the Tables requiſite to be uſed with the EphE- 
MERIS, and ſince, with Improvements, in the Se- 
cond Edition of the ſame Tables ; or by either of 
the Two Methods annexed to the EPpHREMERIS of 
1772, being both Improvements of the Method 
which I formerly publiſhed in the BRITISH MARI- 
NER'S GuiDE and PHILOSOPHICAL TRANSACTIONS, 
the Firſt by myſelf, and the Second by Mr. GEORGE 
W1TCHELL, which are now alfo annexed to the Se- 
cond Edition of the Requisrte TapLes; but ſtill 
more ſo by the GENERAL TaBLEs for correcting 
the apparent Diſtance of the Moon and a Star 
or the Sun from the Effects of Refraction and 
Parallax, computed at great Expence by Order of 
the Commiſſioners of Longitude, and publiſhed 
under the Care of Dr. SutzyntkD, Plumian Pro- 
feſſor of Aſtronomy and experimental Philoſophy, 
at CAMBRIDGE, in 1772. 

All the Calculations of the EpnemeR1s relating 
to the Sun were made from Mr. Mayer's 
laſt Manuſcript Tables, received by the Board of 
Longitude after his Deceaſe, which have been 
printed under my Inſpection, and publiſhed 
in 1770; but the Calculations' of the Moon, which 
had been made ſince the Year 1777 incluſive from 

„ = new 


. 


p R E F A & 


new Tables; improved from Mayzs's Tables, 


compoſed by Mr. CARIES Mason, under my 
Direction, from Calculations made by Order of 
the Board of Longitude, upon the Series of Lunar 
Obſervations made by the late Dr. BRAblE V, and 


x 


publiſhed in the Nautical Almanac of. 1774, are. 


in this EpHeMER1s, for the Firſt time, computed, 
from Tables ſtill farther corrected by Mr. Mason, 
and rendered more exact by the Addition of Eight 
Equations to the Number in MavER's Tables, 
taken from Mayzr's Theory, but fettled as to 
the Maxima from the ſaid Obſervations, and the 
Whole being caleulated to Tenths of a Second. 
Theſe new Tables, when compared with the above- 
mentioned Series of Obſervations, a proper Allow- 
ance being made for the unavoidable Error of Ob- 


ſervation, ſeem to give always the Moon's Lon - 


gitude in the Heavens correctly within 30 Seconds 
of a Degree; which greateſt Error, added to a 
omble Error of One Minute in taking the Moon's 
Hiſtance from the Sun or a Star at Sea, will at a 
Medium only produce an Error of 42 Minutes of 
Longitude. The-Error of the ſame Tables in 
Latitude ſeems never to exceed a Minute, which 
will but triflingly affect the computed Diſtances of 
the Moon from the Sun and zodiacal Stars ſet down 
in the EpREMERIS. „ 
The Calculations of the Planets, and of the 
Eclipſes of Jupiter's Satellites were calculated 
from the Tables of Mr. WAREN TIN, annexed 


to M. DE La LAN DE's Aſtronomy, excepting the 


Eclipſes of Jupiter's Second Satellite, which were 


inſerted in this EpHREMERIS for the Ninth time from 


new Tables tranſmitted to me from their learned 
| | Author 


— 
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TA EF ACE 
Author Mr. WARGENTIN, Secretary to the Royal 
Academy of Sciences at Srockholu, and pub- 
liſhed at the End of the Nautical Almanac of 
„ | 

All the Articles of the EpREMERIS were com. 
puted by Two ſeparate Perſons, and examined. by; 
a Third, except the Moon's Longitude, Latitude, 


Right Aſcenſion, Declination, Semidiameter, and 


Parallax, which for Noon were computed by One 


Perſon, and for Midnight by another, and the 


Truth of theſe Calculations aſcertained by means 
of Differences, which for the Moon's Longitude 


were carried as far as the Fourth Order. 


N EVIL MASK ELIN E. 
ASTRONOMBR ROYAL. 


GREENWICH, 
Auguft 18th, 1 
1783: 27 W 66 


ExyLanamion of the Charakters vſed ! in the 
 EPHEMERIS. ' 
TiePLANETS, &c. : 


© The Sun. „ The Earth. 
4 The Moon. | & Mars. 
8 Mercury. | Y Jupiter 
Venus. 8 H Saturn. 


KN The Moon's, or any other Planet's Aſcending Node. 

The Deſcending Node. 

Conjunction, or Planets ſituated in the ſame Longitude. 

& Oppoſition, or Planets fituated in oppoſite Longitudes, or 
differing 6 Signs from each other. 


* of the Zodiac. 
S. 8. | 
o. Aries. 6. Libra. 
1. J Taurus. | 7. M Scorpio. 

2. nr Gemini. | 8. J Sagittarius. 

3. S Cancer, 9. W Capricornus. 
4. Q Leo. | | 10. W Aquarius. 
5. W Vi 


rgo. e Ii, X Piſces. 


ECLIPSES for the Yzar 17996; 
| May 8, C eclipſed, inviſible : H. M. 
Beginning — — — 20, 38 
Middle 3 — —_ ST 
P ˙ 
Digits eclipſed 2%, 544 on ( 's northern Lied 
May 24. © eclipſed, inviſible : | 
8 at 10h, 20's in Long. 2% . 97; C Lat. 30018. 
© will be centrally eclipſed on the Merid. at 
10h. 18/, in Long. 154 Weſt, and Lat. 11% South, 
Nor a ( eclipſed, viſible | H. M. 
„ we 
Middle — — — — 12, 324 
End — — — — — 13.362 
Dig. eclipſed 30. 40. on C 's ſouthern Limb, 
' 06, © eclipſed, inviſible : 
d at 1 5b. 29“ in Long. 7*. 25% 16/, ('s Lat. 33 N. 
O will be centrally eclipſed on the Merid. at 15*, 
a2“ in Long. 1293 Eaft, and Lat. 14% North. 


OB L I- 


OBLIQUITY, &c. 
1789. Obliquity of the * N Equat. of Equin. 1 


Jan. 1. — — 23.27.5558 —. + 16,4 
= Mp 5 7. $540 o—— + 15,8 - 
July I. — 23. 27. $4z 1 ————— + 15,0 
Oct. 1. —— 23.27. 53,53 — — + 14,1 


Dec. 31. 23. 27. 52,6 . 713,1 


F 
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„ JANUARY 1789. [i. 
55  -. 
E 5 I Phaſesof the Moon. 
sundays, Holidays, &c. — | 
= os Firſt Qu D. H. M. 
N => | Ir Larter 2 
— ä — Full Moon — _ * 
1 Th. |Circumciſin. | Laft Quarter — 17. 20. 39 
- 2:30 [New Moon — 25. 18. 21 
3 Sa. | 
—— — Other Phenomena, 
4 |Su. 24 Sun. after Chriftmas. — 
5 M. „„ D. H. M. | 
6 Tu. ]Epiphany. 6.18.15 CO p 
1-3 WW, 8.15.30 (8 | 
8 Tu. Lucian. 9. 4.14 Em. of C 8 412] 
9 IF. | „ 
Io Sa. 19. 7 (nn 
— io. 0.30 (In. 
11 [Su. / Sun. after Epiphany. 13.48 (Cn 
12 [M. | HH; 2 e Ser. d. L. 400. 
13 |Tv. _ Cam. Ter. begins. [12.10.22 (1 ad & 
14 [W. JOxf. Term begins. 9.43 Im. of 2 ad a &| 
15 [Th. . | OS. of Cs 
16 F. cent. 
17 8a. 10.50 Em. & 2 North. 
— — 15. Oo; Im. of x * 1001 
18 Sa, 2d Su. aft. Epi. 2. Char. S. of C 's cent. 
| 19 |M. birth day kept. Priſca. 15.57 Em. 6/4 South. 
20 Tu. Fabian. In 8 days of St.] 13. 3.59 C N 
21 [W. Agnes. [Hil 1 ret. 12. 1 
22 Th. Vincent. 15. 432 Ce 
23 F. Hilary Term begins. 19. 0.38 O enters xx 
24 Sa. ö 7.50 (ad 
9 — - 1 * 5 5 20. 1.38 0 gr 
2c [Su. 13d Sun. aft. Epiph. Con- 37 Cm 
4 M. vertan of St. Paul. . (1ad a 
27 Tu. [Pr. Au. Fred. born. In 15 21. 9 CY 
28 W. | [days of St.Hil. 2 ret. 30. 2 d.. 20. 
29 [Th. . ö 
30 F. K. Charles I. martyr, 
31 8a. 
| | 
1 5 


. 
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8 — . Sun's Sun's ] Equat. 
== | == Sun's Right Aſc. Declin. Jot Time. Diff 
a" 1 Longitude. | in Time. | South. | Add. 2 
= * ed — 
152 = 8 | 8. D. M. S.] H. M. S. D. M. S.] M. S. [S. 
a Th. 9. 11. 38. 10 18.50.36, 6 22.57.18 + 23,08. 0 
2 [F. | 9. 12.39.22 18.5 5. 1,3] 22.5 1.45 4. 51,0 2776 
| 3 Pa. 9. 13.40. 33 18.59.25, 5] 22.45.4305 12 772 
4 [% | 9+ 14.41.44 [9 3.49730 22.39.15 5+ 45865 
5s [M. | 9. 15.42.54 19. 8.12, 7 22.32.20] 6. 12,5 I 
— — — 6, 
6 [TIu. | 9.16.44. 4 19.12.35, 22.24.58 6. 38,7 2857 
7 [|W. | 9. 17.45.13 19.16.57, 8 22.17. 9] 7. 454122 { 
8 [Th. | 9. 18.46.21 [19.2 1.19, 6 22. 8.55 7 29,624, 6 
9 f. 9. 19.47.30 19.25.40, 80 22. 0.14} 7. 543212? 
10 [Sa. | 9. 20. 48.3) 19.30. 1, 4 21.51. 8} 8. 18,1 329 
| 6 — — — coo 23754 
{ 11 {Su. | 9421.49.43 19.34.21, 4 21.41.37] 8. 415], 9 
12 M. | 9. 22.59.50 9.38.40, 8] 21.31.49] 9. 4+3],, > 
13 Tu. | 9.23.51.56 [19.42.59,6| 21.21.18] 9. 20,5]. 
14 [W. | 9.24.53. 1 [19.47.17,7] 21.10.32] 9. 48,0, *g 
15 [Th. | 9. 25.54. 6 [19.51.35,1| 20.59.2110. 3,8 ? 
— — — — | ——|20,1 
16 [F. |} 9. 26.55.11 [19.55.51,9| 20.47.4|10. 28,9 19, 
17 Sa. | 9. 27.56.15 [20. o. 8, o] 20.35.49 10. 48,4818 
18 Su. 9. 28.5 7. 19 20. 4.23, 3J 20.23.26]. 1. 7, 2 fg 
19 [M. 9. 29.58.23 [20. 8.38,0] 20,10.42|11. 25,2] ? 
20 [Tu. 185 0.59.26 20. 12.5 1,9 19.57.3411. 42, 5 25 
— * 0 — 65, 
21. [W. 10. 2. 0.28 20.17. 5, 1 19:44. 411. 59, 1 15,8 
22 [Th. 10. 3. 1.30 fz0. 21.1), 5 19.30.1212. 14, 90100 
23 F. 10. 4. 2.32 20.25. 29, 1 19.15.8712. 29,14, 
24 [Sa. 10. 5. 3.32 20. 29.39, 9 19. 1.2312 44 2113.2 
25 Fu. 10. 6. 4.32 20. 33.50, o] 18.46.2712. 57,9 6 
— | . — — — 112, 
26 M. 10. 7. 5˙31 20.37.59, 20 18.31.1013. 10, 211 
27 [Tu. 1. 8. 6.29 20.42. 7, 6 18.15.3313. 22, 1 2 
28 [W. io. 9. 7.26 20.46.15, 2 17.59.3713. 33, 10011 
29 [Th. 10. 10. 8.2 1 20.50.21, 9 17.43.2213. 43, 2 _* 
30 [F. I. 11. 9.15 20.54.27, 8 17.26.4813. 52, 5 93 
dee d eee | | —— —— 13,5 
; x1 Sa. 10. 12.10. 8 120.58.32,9].17. 9.5 5114. 1,0 


NM 


8 


III. 1789. 13 
| Hourly 7 5 | 
Semidia- Time of D*|Motion| Logarithm | Place of 
meter of paſſing the [of the of the Sun's] the Moon's 
S | the Sun. Meridian, Sun. Dittance. Node. 
((.. 4% DM; 7 
1. 16. 192 1. 10,9 j2. 32,9 9,926 % 1 &. 3.59 7 
7 | 16. 19,1} 1. 10,6 2. 32,8] 9,992694 | &. $37 
1316. 18,8 1. 10, 1 2. 32,8] 9,992841 | 8. 5. 18 
1916. 18, 1. 9,5 2. 32, 6 9,993089 | 8. 4. 59 
25 16. 17,5 1. 8,8 2. 32,3] 9,9934712 8. 4. 40 


Eclirsks of the SaTzLLITEs of JUPITER. 


I. Satellite. II. Satellite. III. Satellite. 
Immerſions. Immerſions. . 
Days] H. M. S. Days] H. M. S. Days. { H. M. S. 
1] 1.3% 15 | #4 } 9. 9-20 2 F. E2 4 
. 2+ 19.39%. %, 22, 25-44 x2 | $.26.40 E 
*4 | 14: 7. 28 ||*11 11. 43. 9 || *9 8. 5454 1 
16 $456 3 Emerfions, *g | 12.22.49 E 
8} 3. 2.53 || 15 | 3:50.30 j| #10 [| 12.46 
9 | 215 30. 30 {|+18 | 17. 7.56 || #16 16. 19. 29 E 
*11 | I5, 58, 27 [22] 6.25. 32 23 16. 48.59 I: 
*.13 | 10, 26:21 j| 25 | 19. 43-22 23 20. 10,53 E 
Emerſions. 9 g. 1. 2 39 | 20. 46. 40 1 
I X10 | 31 „ 
17 I. 36. 5 2 
18 20. 4. $2 IV. Satellite. 
+25 | 14.32.55 
122 9. 06.45 1 #14 | 13. 39.11 J 
24 3.29. 4 *14 | 17.48, 50 E 
25 | 21,F% I4 *31 J. $6. 19 I}: 
*27 [ 16,25, 28 *31 11. 50. 9 E 
129 lo 
*31 | 8.22. 5 | 3 
7 2 
75 
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Heliocen 1Heliocen-| Geocen- 
tric Lon-| tric Lati- tric Lon 


gitude. 


SAE! 


8. D. M. 


tude. 


gitude. 


Geocen 
tric La- 
titude. 


Declina- 
tion. erid. 


S. D. M.] D. M. 


[P. M. H. M. 


Patlage 
over 


J 


"MERCURY. Sup. G 234. öl. 


2 wt Wh td : 
—- Cn 89 Ow O0OIes -” 


two is 0D 


8. 28, 


10.47, £© 


M tv NN =-=+4 =. O00 
„„ ( E 


24. 20 
1. 26 


23. 27 


24. 38. 


24-19 _ 
24.9 


22. 42 
21. 42 
20. 29 
19. 1 
17 20 


VENUS 


— 


MJ wh hoy 
mA gw 


3. 2 N 


2. 44 
2521 


1.58 
2 


3. 
8. 12. 45 
8. 20, 7 
8. 27.30 
9. '4- 54 


I. 34 
1. 19 
1. 38 
0.45 


1. 27 N 19. 28 821. 


20. 48 
21,47. 
22. 24 
22: 37 


MARS. 


127-0. 
5 
1.35 
1. 39 
1.42 


Je JO, 32 
9. 15. 9 
9.19.47 
9. 24.27 
9. 29, 7 


o. 56 
o. 58 


1. © 


. 0.52 823. 55 8 
o, 54 


23. 30 
22. 56 
22. 13 
21. 20 


E I'T ER. $# #3* 232. 


O. 20 NI z. 


O. 21 
O. 22 
O. 22 


. 16 N13. 


230-172; 


36 [12. 


. 
. 


1.40 8 10. 42 8 


1. 48 
1. 48 
1. 47 
147 


10. 30 
10. 16 
18 


9. 47 
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. 1789. 
[Moons Lon- | Moon's Lon-] Moon's | Moon's La- 
25 ==] gitude gitude at | Latitude] titude | 
8 8 2 2 at Noon. Midnight. | at Noon. | at Midn. | 
4s. PD. NI. S. S. D. NI. S. BMS. P. NI. S. N 
1 M1 6.30.56 11. 12.27.13 [5.11, 8Nj5. 9. 53 N 
2 11. 18.24.42 11. 24.23.51 j5. $.19 J4 £9284 Þ 
3 Þ oO. 10.25.15 | ©. 06.29.20 J4-49. ( 
4 O. 12.37. I | 0. 18.48.32 14.13.47 | | 3. 52+ 52 
« o. 25. 4-39 | I. 1.25.54 [3:28.55 3. 2. 4 
6 1. 7.52.50 1. 14.25.58 12.32.32 14: &% 10 | 
5 1. 21. 5.37 | 1. 27.52. 1 [1.20.22 0-6. 87 M 
8 2. 4-45.50 | 2. 11.49.47 P. 13.13 Njo. 24-52 Sy 
9 2. 18.54.37 | 2.20. 9. 7 l. 3» 681. 40. 53 
10 3. 3.29.43 3. 19.55.44 2.17.30 2. $2.11 | | 
11 3. 18.26. 7 | 3. 25.59.54 [3.24.10 3-32, 48 | 
12 4. 3-35-41 | 4. 11. 12.15 4.17.23 4. 37. 26 
13 4. 18.48, 84. 26.22.11 14.52,32 5. 2.26 
14 5. 3.53. 3 | 5. 11.19.48 ö. 7. 3 5. 6.24 | 
15 5. 18.41.27 5. 25.57.24 5. 0.49 4. 50. 9 
16 6. 3. J. 5 | 6. 10. 10.21 [4.35.11 [4 16.15 | 
x7] 6. 17. 6.596. 23.57.10 13.53.48 $3. 25-18 
18 7. 0:41. 2 | J. 7.18.56 . 0-18 12. 26.16. 
19 7. 13.5 1.157. 20.18.21 l. 38% 37 11.26. $4 | 
20 7. * 59 | 8. 2.59. 5 5.5 2.30 8 o. 18. 1 
8. 9. 13.39 | 8.15.24.58 fo. 14. 40 No. 47. 42N | 
8. 11.33.28 8. 27.39.32 i %% [1.0.09 
9. 3-43-34 | 9. 9.45.50 [2.20.22 fa. 48. 6 
9. 15.46.38 | 9. 21.46. 12 [3.13.48 3. 37. 13 
9. 27.44.43 [10- 3.42.24 3.58.7 4.16. 21 
io. 9.39.24 10. 15.35.51 431.42 444. 3 
. [Io. 21.31.55 [10, 29.27.50 [4.53.19 4. 59. 22 
11. 3.23.44 1. 9.19.48 js. 2.11 i. 4 
11. 15. 16.21 11. 2 1. 13.36 14.57.58 4. 50. 5 
11. 27.11.53 | O- 3.11.37 [4-40.46 4. 27. 25 
o. 9.13.11 8 15 7 0 411. % 43% $1.47 


F 


[[6) JANUARY 178g VI. 

9 Sl - | » 'sPaſs-| »'s Right] y'sRight] ) s De-| »'s De- 
2 = Slige-over| Aſcenſ. | Aſcent. ſclinationſclination] 
2 88 | Merid. fat Noon. ſat Midn. lat Noon ſat Midn. 
„ (09 | | 
r.. D. M. D. M. .. D. M. 
Irn. 3.40 336.21 | 341.51 4. 198 2. 18 
LE 1.4. 22 1 307-21 e 
HE. Sa. gl 5. 3 | 358.29 | 4.10 4.326. 44 
2 & 19. 110] $.46 | 9.50 15.51 8. 53 io. 58 
N. 1 6. 32 | 21.55 |. 28.1112. 57 14. 50 
| 6 ru. 12 7.21 | 14. 26 | 44,20116.33 18. 6 + 3 
E be W. iz 8. 14 48. 15 331. 42 - = 
8 [Th. [14j 9.11 | 62.46 | 70.19j21. 20 }21. 49 2 
[To 10. Rt io 101] 58, 21: $47 Rx. 44 43 
10 . 16] 11.13 | 93,45 | 101.38] 21. 8 120, 9 


I |S. [17] 12.13 | 109. 29 | 117.1418. 49 [17.10 
"2 1M, 81 13.16 | 124. cz 1 14222 [18.12 142. £9 

139. 42 | 140.5 310. 34 | 8. © 
14 W. [of 15. © | 153.55 160.50 5. 20 N 2. 36 N 
iir 2115. 52 167, 3014. 88 08 


— 
3 
— 
8 
— 
\O 

— 
+ 4 
— 


116 F. [22] 16. 42181. 2 | 187.39] 5.27 | 7. 58 


17 Sa. 23] 17.32 | 194.15 | 200. 51 10. 20 [12. 32 
18 Pu. 24 18.23 | 207.28 | 214. 614. 32 16. 20 

19 NM. [25] 19.14 | 220.46 | 227.2717. 54 [19.13 
{20 Tu. [26] 20. 5 | 234. 9240.52 20. 17 21. 5 


21 W. 20. 56 | 247. IF | 254. 1042139 121.53 
22 Th. j28] 21. 46 | 260. 54 267.291. 52 21. 36 
23 F. 29 22.35 [ 273. 59 | 280.2421. 5 20. 19 
24 Sa. 30 23. 22 | 285. 43 292.5519. 20 18. 8 

25 1 2 299. 1 304.5916. 45 15.11 
26 NM. | 2] o. 6 | 310.52 | 316.38 13. 29 [11.39 

eo Tin; 237 0.48 / 9-48 15-40 1 

TW 1 4 1.30 1 314,30 4-639 17 3-4 14279 

129 [Th, | 2. 11 344.31 | 350. 21. 148 0.59 N 
„ 3 | 366,24 1. 9 N 

8 . | — 
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Noon. ] night. Midnight. 

M. i M. 8. M. 8. 


OO OI Ss 


a, 


— 
— 
— 


uooN A 
-07] *440doixgf 
*UPIJA[4E 48 
2 


wn 


— 1 : [5z *£ **2 -{91*15:92 fot 5 'gz [ge o [9 28 3 
= lz t 6 9s 9 MEE 9 69 121 iner ee e er e 51 
'9 'V Wu eo1de 
> [g$*25:g} £ os [zz ol £525 4% op (+5 set 22·95 fit s erg 0g fg r 529 | 8 81 
Fe. ss. 9 9 so bh Lg [gz -gf 469 fgrrofil jg 1 8/1 68L1 - 8811 ˙L¹ 26 
| 9 $5 + . 8 33 ha 
101-52 fe 2 "C2 155 "61 462 NE ar If EE NEE br 559 F *gF *gf [gÞ eg 88 * 
Devofot g 22 nk le £1 ++ [655 gp 6 49514 % 6 Lg +15 [br 98 of5 n J 01 
Dos 8188 Leg 515 8888 r- 0g sor. 98·20 L +9 [58 521 499 59 99 64 
| : | 8 | 0 3 x0 6 
>4 [L705EE &+-14 88.68 * £2 *LE o 9 68 [[{z:ghoÞ [gz of h ſor 21 be [1 s 3 
„ , (Þ2*SE-LÞ [of 91 6 6 -s os 18 Les (iz gi J£5 *45 $55 er 48 *LS [ZE 91 65 Hod % 
sor · Ss. og h · Kg 29 [114 [£2 67 59 g 
1 : 1 | Ep *g£ *£7 1 81˙5 s *6þ 92 rs g fei f 9 
2 2% £2402 ior . foz (£2 208 {LE ego” is or *z£ +62- toÞ *g9 *1+ JEL oF *74 | umn 45 
6 *Þ1'FÞ [ge 2+ *5Þ {1 +02 U [LIES ogb 4 $z'0S jo 48515 [65 67 es [zÞ 1 +565 | -eqopry [Þ 
Z felt -o lz + 88 62 +565 819 19 [#5 gE'zg C1 L tg fot LE 5g [of 'L 4g 8 
<q} | = . IJ 
Seis ser GI 18 [15 Lg [SS So os EÞ11Þ [SS 11 8 [75 46E (bÞ [gb ol gb | narryau]z | 
le- 5. 1% le 6 [Þ1 18 05 [65 88 18 [eb 9285 [£21454 1+5 JE 22 599 [1+ · 6 ·L85 I 
S$SWdU4jS Was Wada I'S <a l'smna 's nals walls ma SNN 2, 
*SINOFF I 7] *S1NGFF gl |. *SINOH 51 | 'SINOF 7I | *SNOFF 6] *SMOJF 9 sino £ | uod | Iris = 
| = 100 Jo hrs steig mon pur ung uon 10 s, C 30 S22urynq 5 3 
—— o ROE EASE SHU a — | 


1 | , es hot. = FE 8 | mY 7 
O) | | | | | 
— a | | 
0 e CTY Da ner en 
TE 8 [g 616% s o IgE oz 28 Ng 15S fof 12 555 [rb 115 98 51288 A. 
of: 1865 L21219 l 15-29 bf o get oss 2 tbr 10 [SE *gÞ gg [Ib LI OL *4PIV bog | 
Spin „„ + 8 8 . be wy 7 þ [b£ W 5 
> [Þ1'1 *6£ fg} *gz © 191 17 FE T Z'Y 819 9 01 *Þ1.*6Þ |. 2 
Deos & 6 28 x" 25 £5 [1+ + 5s [61:28:95 [g5 -65 LS [gf +L2 68 [gr $509 n 
Jo gz 29 fer os 89 62 gr 559 1 9 499 || | : | Lz 
> 3 | . TE 88 1 81 15 I C 7 · 
9 de gi 41 i een +$Þ [oz <9 I 6 188 for 95 6+ 7 12 n 1 
18.2175 [Sz gg SS. ee ++ Ls [þ5 og gs oss s ſoz h 19 by *15 *29 [8 81 +09 | oz | 
<L Sz'gþ'$g jor g of 2h *g0 [£5 oo ob 68-11, |1% *: 35 „„ . 
5 Le [15 „ *6L 8287 og [e 6 2 Mgt” oÞ'fg [fr 2188 6 g 92 91 88 8 01 5 * 
r *6F'6g [Þ 22 16 e 26 [g 62 56 [8 96 [1Þ LE 6 g *21 +66 Lb. O01 1 
| cz*£z*7z01j61 65 For- Soi sz 21 Loi Ergo 2 ois ob 21151» HELI . 
Zs - 511058 0 Lig oF giſt o o [ | 5 Sr 
<L}- 5 ED gp 6 81 
ese £5 *+7 *6£ ſoz S *1+ bret os Let [£146 t [6r 18 4 88 cob . LI 
b. es fg © £5 fo5 £5 |35 Legs ebenso is es [15 eb 119 [LE ge 9 Py Joy 
Jobi S9 81 1 +49 £1 *gÞ *g9 8 8 0, | | | 1 
INE a fs nals mwalswcaufs na Sauer] |£, 
2 SinoH 12} smnoH gi SnoH SI | 51001 21 ot 6 | SOHO 's1nopf £ | uooN 81r3s | 


— — — e ß ß 451 | 


. FF e 55 17 TY 
6869 ſo 1819 [SS LS 55g [ÞÞ + +9 e129 [C181 fog |S 52 gs [29 1 95 uri el 
gers os s bs os [15 465 gr s „ r ei st biz er prog ei -g pIV [17 
| {#z'g£68- 15S 9 L [gÞ *SS se [LS + *þE este [gf 2 o or: 89 82 [on tgp gz . 
= E a 3 | E „ 65 1 
Ss Je$L gs [£5 1 $$ ji1 of 2 ſz ros [gr gt [E „ LÞ for os . 6 
85s d'r [Fr gh er [Zz $ *of [tz g gf [1 FEgE [£5 os re Ig vg TEE [Þ 92 18 "Hor Pl 
« Þ] Tit ++ 67 [41+ 2 es +2192 tt r | | 9 — | 8 
— | | ES 72 *89 sÜ„. 87 99 215 9 o 42 9 1 0819 5 
ore og [5 gs [gz 1 *LS o 9 455 8185 [S 8125 [15 ros 1216 | ryeBage [9 
a rio 15S *g g [81 "gf 'FÞ loz g . | | = 
od 8 2785 0 1259 [gz 555 Lg 1 62 98 [16 £ g J. 1 
|< + 8888 o *£1 2g [91 og 155 *£z *6L 1}SS'6S*LL 81 98 9 IÞ 1 :S her 0 HEL, nb * | 
. 9 *+1 -0z1185 1 gr o L11588 8111 8 Ie LE 211022. 111 "9. 7 
{+*L£*601Þot g 010.68 tgorfg 11 Col 3Ler-goifrr „20% oe o2 66 8 1 
. 2 [gS£5:L6 [e Lz gb b: 1 +56 er 58 86 3bro26 jg , 06 fer 02 ON ASE 255 T8 unc 
[< 811898 fe L 5g [iz (£4 fg [5+ br 2 29 0g fel EE (OL 5101 81 foe C ² | 897＋ e 
gps es 'r b [Or of eZ Jo 811“ 12859 ISE er *g9 os 2119 [97 1859 iz 
i os g IÞÞ 8 fg [ELF 19 o 9 iog 125 65 oz r „s JIE L 299 of 2 SS 1 
SNG Mas was walks walks Ad I'S W NILS N Ad S, e . 
OH 12 — Lr 51. oH neff 6 | oH? | nog £ | runogy | 5221S = 
8 Wes 10% Jo hon $1238 uon pur *ung way D s 4 zo so ,j¶j‚a - 4 


. ͤ ͤ RITA orgs 


n 2 ry 79 — n 
_ — — — . — - — 


— — —— - l : 
— —— _—— - 825 — — — —— — .. ——ñ—ñ .:.  —__ _————_ 


r 


2 


— 


* 


——̃ 


— 5 I | 11 *51 *89 | 
11 15· 9 re £2559 oss +9 [67 o 2g 7 1149 22 · +5 65 83 55 o 6 8 
g- Lr F275 [6 *2 S rr -oþ*15 reglos for '8+ 1+ *£1 9 
, | 1 7: | - 
5-4 | 80 „ | 2 1 6 
ſz 2188 [re 2 9 e 2188 ge ere 8125 þ1 *þþ · og 9 7¹ '6z 8 e 
= [91-5192 o 9e gl 2.L1·02 22.8781 P61 Li 9 1881 
| | | 8. 5 09 
6S*11-65 [68 68 L ſor L 9 Jof e s 61 +85 82 18 [Ez · 58 · 6 88 1 
gh [IE rst [oz ob e [£1.49 2 5.18.0 [1 *L5 ge p 221 L -gþ SE 
9211 fe er se b [gþ 65 ot e S2 02 f L2 oz 01 92 for e z t 982 
| 5 | | | j6 889 | 
1 EL Ig 5 cel $15 ge of 1.95.99 gr 6 *Lg fe ·08 89 L209 89 
2901 ˙29 o 0 *og oh *g5 y *L5 = 2:55 [gÞ 55+ ES bs S » [ZE 12 05 
Ss [$5555 *gÞ [LE st ſo '67 *EÞ [ir 1 o cob 19185 2 19 97 
219 FL [25 'O e [12 *51,*1E 8862.62 67 8-15 +$ s S s S277 
| | | | | £ *$7 e605 
85.18·U8 gf 05 s *£ 75 615125 For Lz · os [gr 68 g ſor 1 gb 992 7 
LE-+1-£þ [tz 92 1 1:8 69 [Þ1 05 *LE 2˙2 99 [8e s elf 79 [SS oß · of 
$Wdis walls w'd [s: Wd ffs Nasa. | 
= '$1NOFF 5: Hop *SINOFF <I | *SMNOFF . hs 'SINOF 9 | 's4n0q £ | ruoof 
> | 3 | | Z 


XIII 


' 
8 — — 


Eleven o' Clock at Night. 


Configurations of the SaTELL ITES of JUPIT E R at| 


If 4. 4 6 
EE 19 5 Te 
3 3 5 J 8 
4122 D 
J 4 
16112 E 0 5 
Tt O e 
| 8 | | 2. 1 O 3. 8 
| g| 30 - f 2 O 1 _ 
110 ; . 12 3 O . 4 
——— = 
12 2 3 of © 8 - 
DIC ee ; 
1:4] Oo 
[5] 133 = x 
16] 4s Es 
174 4. 5 Zo 1. © 5 mY 
1:81 = HE 
ig] + EE 1 
tbol - I 2.0 
21] 1.0 4 © _ 
2 © 1 5 
23 ws © 3.184 
24 3 88 
4281. 3. O 2-1 3 9 
120 3 4 
7 X 20 7. . 4. 
280 4 © EX 3 Fa 
29] 3 O — 3 2 
| | ;o} 00 ES 
31] . 5 


1 
* 


FEBRUARY 


We = | TY] | 


— 


"JIVOIN = 
3111 SAꝗ 


| OG 


S 1 I Phaſesof the Moon, 

2 "RFI, Holidays, c.—— 

=, 8 D. H. M. 

= Firſt Quarter = 2. 21. 25 
Full Meon == 9. 16. 8 


© Sunday after Epiphany, Laſt Quarter = 16. 10. 10 
. [Purification of B.V.Mary. New Moon — 24. 13. 14] 
Blas. On mor, of Puri. — 
R ; Iz ret.] Other Phenomena, |] 
Agatha. 81 
| ID. H M. 
3. 2.38 (0 
c. 14% ( 5 
Septuagefima Sunday. ii 


. Hilary Term ends. 
Valentine. 


In 8 days of Purif. 4 ret. 


Sexagefima Sungay. 


Camb. Term div. n. 


Quinquageſima Sunday, 
Pr. Oftavius born. 


Aſh-Wedneſday. | 


„ St. Mat. Pr. Adol. Fr. born. 


811 Im. of n 0 


18 434 Em. 13 N. 
7- 654 (Ca, -7Þ 
8.21.42 (C1 ad a F 
22.33 (2 ad æ 
9. 2.31 (1 14 
I5.9 Co 
23. 2. CF. | 
11. 13 33 alm. of e u 9/Z 


14.354 Em. # 6˙2 8. 
13.14.46 Cam 
15. 12.5 22 Im. of 1 ad 


13.21 Em. * 14/1 N. 
16; 2.570" £3 uo 


17.15.28 O enters X 
22.44 ( Serp. 
18.22.54 Ciady £ 


21.12.44 CPB vp [| 
| 28. 


S. of » 'SCent. | 


3, of 9 *scent. 


* 14/ N. off 
D's cent. [ 


» 


7.53 KX 


1 


s Stationary. 


2 


N 
. 


N 


uo 
2113 JoSAPC { 


ai 


j 


] FEBRUARY 1789. 


II. 


Sun's 


Longitude. 


Sun's 
Right Aſc. 


in Time. 


Sun's 
Declin. 
South. 


Equat. 
of Time. 


Add. 


—— K— 


Diff. 


S. D. M. S. 


N. M. 3 


D. M. 8. 


M. 8. 


OO OO AWO - 


10. 13. 10.59 
10. 14. 11.49 
10. 15.12.37 
10. 16.13.22 

10. 17.14. 7 


IT, 2.374 
21. 6.40, 4 
21.10. 42,9 
21. 14. 44, 
21.18.45,4 


16.52.44 
16.35. 10 
16.17.31 


15.59.29 
14.30, 7 


15. 41. 10 


10. 18.14.50 
IO, 19.15. 32 
IO, 20. 16.11 
10. 21.15.49 
10. 22.17. 26 


21.22.44 


2 1. 30. 42,9 
21.34-40,5 


21.26.44, 6 


21.38.37,3 


15.22.36 
15. 3.40 
14.44.41 
14.25.21 
14. 5.45 


— 


19, 23.18, 1 
10. 24. 18.3 
IO. 25. 19. 8 
10. 26.19.39 
10. 27. 20. 9 


Io. 28. 20. 37 
10. 29.2 1. 6 
„ D138 
11. 1.21.55 
11. 2.22.19 


21.42. 33,3 
2 1.46.28, 5 


21.50. 23,0 
21.5 
21.5 


22. 2. 2,1 


22. $.53,9 


22, 9.44,8 
4213.3 
121 


13.46. of 
13.2 5.58 


13. 5.44 


12.4517 
12.24.37 


14.155 
14.21,4 
14.26,5 


14. 34,2 
14.30,8 


14.38,5] 
14-3955 
14.39,8 


14.39, 2 
14.37,9 
14-3 5 8 


14.33, 


14.29, 


oY 


I 
5 


12. 3445 
11.42.42 
11.2 1.28 
11 8 
10.38.28 


3.22.40 
11. 4-23. 1 
„ 
11. 6.23.36 
11. 7.23.52 


. 


32.21.13. 
22. 2,2 
22. 28. 50, 


22. 36. 2 3, 8 


II. 8.24. 5 
11. 9.24.17 


22.40. 9,9 


II. 10.24.26 
' þ 


22.32,37,2] 


22.43+5534 
22.47.40, 3 


10.16.43 


9.54.48 


9.32.44 
9. 10. 32 
8.48.11 


8.25.43 
3 


7.40.24 


ee ee 


| 


14.25,3 
14.20, 5 
14.14,9 
14, 8,7 
14. 1,8 


I 3+54,3 
13.46,2 
13.3774 
13.28, 1 


13. 18,2 
13. 7.1 
12.50,7| 
3 


8 


I A 3 —. 
| Hourly | 
Semidia-|[imeofD? | Motion Logarithm Place of 

| & | meter of |paſſing the | of the [of the Sun's | the Moon 

| L | the Sun. eric ian. Sun. Diſtance.] Node. 
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. 3 Sun's Suns Equat. | 
== <5 L ng Right Aſc. | Declin. of Time. Dift. 
Solno ongitude. | in Time. | South. | Add. 
[SS | 2 9 
D . EIS. D. M. S. [H. M. S. D. M. S. M. Ss. |S. |. 
1 [. I. 11.24.34 22.5 1.24, J 71.35/12. 33,0012, 6 
2 [M. | 11. 12.24.39] 22.55. 8, 6 6.54.4012. 20, 4 1352 
3 |Tv. | 11. 13.24.42 22.5 8.5 2, 0 6.3 1.39012. 72 1376 
4 W. | 11. 14.24.42] 23. 2.34, 0] 6. 8. 3301. 53,6 1474 
5 [Th. | 11. 15.24.40] 23. 6.17, 30 545.2211. 39,0 
— —— . | 14:5 
6 [F. | 11. 16.24.36] 23. 9.59, 30 522. 21125014 ol 
7 Sa. 11. 17.24.30] 23.13.40, 9] 4.58.4801 1. 10,1 —Y 
8 |Su. | 11. 18.24.22] 23.17.22, 1| 4.35-25|10- 54, 8 1379 
9 M. | 11. 19.24.12} 23.21. 2,9] 4.11.5810. 39, 1181 
10 [Tu. | 11. 20.23.59 23.24.43, 4] 3-48. 28010. 23,0] * 


"| ot ned a apes | | 
1 II W. | 11. 21.23.44] 23.28.23,5| 3.24.56[10. 6,6 
+ 12 [Th. | 11, 22.23.27] 23.32. 3,3] 3. 1.21] 9- 49,9 
| 23 F. | 11. 23.23. 8] 23.35.42,8] 2.37.44] 9,329 
14 Sa. | 11. 24.22.48] 24.39.22,1| 2-14. 66 9. 1597}, 1 
15 [So. | 11. 25.22.26] 23.43. 1,2] 1-59.26 8. 58,3 74 


16 [M. | 11. 26.22. 2| 23.46.40, 1] 1.26.45 8. 40,6}; 
17 [ru. | 11. 27.2 1.36 23.50.18,8| l. 3. 3 8. 22,8 
18 [W. | 11.28.21. 8] 23.5 3.5 7, 3| 9-39-21] 8. 4,8 
19 [Tn. 11. 29.20.39] 23.57.35, 7] 2-15-49] 7. 4047 


| X NORTH 18.2 
20 F. o. o. 20. 8] o. 1.13,9] ©. 8. 1| 7. 28,5] ? 
— a — - 18,44 
21 Sa. o. 1.19.35]. O. 4.5 2, 0 9.31.41] 7-I0,1 | 
22 [Fa. o. 2.19. i] o. 8.30, 10 0.5 5. 20 6. 51,7187 
23 [M. o. 3.18.2 5 o. 12. 8, 1 1.18.58] 6. 33,2 2 
24 |Tu. [o. 4-17.47] 0.15.46, 1] 1.42.34] 5. 1477185 
25 [W. | ©. 5.17. 7 0.19.24, 10 2.6. 7] 5 56,2) by. 
. — 18,6 
26 [Th. [o. 6.16.25] 0.23. 2, 0 2.29.38 5.37560.g 6 
27 IF. o. 7.15.41], 0,26.40,0| 2.53. 6f 5. 19,0 183 
28 [Sa. | o. 8.14.55] 0. 30.18, 0 3.16.30] 5. o, 5 18˙5 
20 b. 0. 9.14. 0.33.56, 0 3.39.50] 4. 42, 08 
' | 20 M. o. 10. 13.16 0.37.34, 0 4. 3. 6 4. 23,5 5 
Þ- — 85 


31 'Tu. | ©. 11.12.23 9.41.12, 1 4.26.19] 4. 51 
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Eclipſes of the SATELLITES of JU PIT ER. 


III. MAR CH 
5 gt Hourly | : 

S| Semidia- Time of Deſ Motion, Logarithm Place of the 
= meter of paſſing the 5 re Sun s Moon's | 
2 8 the Sun, | Meridian. Re” Diſtance. Node. 

M. 8 M. 8. M. 8. S. D. M. 

1 N 1. 5,1 f. 0 9c 996477 S 2. 40 

7 | 10. 9,1] 1. 4,9 12. 29,7 9. 99 8. 2. 29 
13 | 16, 775 8 4,6 2. 29,2 9. 9978 8. 2.10 
19 | 16. 5:9 I. 44 z. 28, 8 9. 998615 8. 1. 51 

| 25 | 16. 4,20 1. 473 12. 28,3] 9. 999381 8, 1. 32 


Satellite. 


II. Satellite. 


—— 


I. „ 5 
Emerſions. Emerſions. III. Satellite. | 
{Days H. M. S. Days H. M. 8. Days H. M. 8. „ 
#2 J. 30. 36 28. 52. 55 7 15. 46. 21 1 | 
4 1» {0-2 6 | 2212443 >| 20,16. 45K - 
5 | 20. % | n9 | Hl« $3.37 © £6 | 20.47% $21 
*7 14. 57-56 |} 13 | 0-52.34 13-7 © 16.493 
29 9. 116 14. 12. 3 2% G04 
113. 55. 15 20 3.32.37 [22 | 4- 20, 388 
12 22. 25. 2 23 16. 5 0 SEITE 
14 | 16.54.40 27] 6. 12. 42 29] 8. 22. 44 E 
* 1611. 23. 53 3019. 32. 43 | — 
19 5 . | IV. Satellite. 
20 | . 30; — — 
21 |: 3&6 38; 5 | 19.43. 5 J 
„ 3 | 13. 20. 50 6.1. 0. 4. 21 KE 
125 7. fc. 6 122 12.60. 71 
27 | 2.0 22 | 18. 14. 5oE 
| 28 | 20. 48. 39 55 . 
391517. 54 
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Hellocen- Heliocen- Geocen- 1Geocen- Decl. Paſlage 
2 tric Lon- tricLati-] tric Lon-| tric La- aten er 
S| gitude. 51 gitude. | titude. Merid. 
S. D. M. 8. D. M. ] D. M. D. M. H. M. 
RE Ps i = ERCUR:Y, I 84, O. 
1 4.13.19 "7. G NT I. 24. 4] 3. 17 N o. 30 N o. 42 
4| 4. 28. 44] 6. 50 11. 22. 34 3. 36 [o. 21 NI o. 24 
7] 5. 46) 6. 15 f 28. 2. 30 0. JEST &£ 
10] 5.28. 20} 5. 24 11. 17. I5| 3.24 „„ 9-430 
WIS 0. 7. i | 424-1. 14. 30 2-53 3.26 123. 30 
4-6. 17. 421  3-19- f. 12. 21 . 13 3 [22059 
19] 6. 27. 371 2.12 1. 11. 2| 1.28 | 6. 5 22. 45 
221.7. 6.58] 1. 5 NII I. 10.38] o. 42 NI 6.56 |22. 35 
250 J. 18. 520 o. o 11. 11. 5 o. © | 7.25 22. 28 
i. 38 n. 12.175] % 4. 20 122 a4 
. 3 i. 14- D]-L1z Fr 20: 22.21 
SE VENUS. DE | 
II 9. 15. 39] 1. 44 8 10. 18:11] 9.50 816. 11 8 22. 33| 
, 24.30 1, 2 Hh. 124.40 
L3H. 371: 4-35: fit. 3. i 1.12; Fel. 31 22. 
LoH9 1g. 5| 2.55; 1. 18. 27 1.20 8. 53 [22-53 
25110. 23. 35) 3.10 Nil. 17. 521 1. 25 6. 7 122.59 
| 5 | „ 
1110. _ 3 1. 518 10. 26. 36] 1, 683.42 S123. 4 
1. 141. 1,49) 3, 6-188. 3 [24.14 
$3010.23. 351 1.50. i, . 1. 6 116.20 24 571 
L0120..2%, 20] 1.49 : [11.10.45] i. ©: „ 122.33 
Sci, l 1.43 111. 15.27 x. -5 6. 45 24. 48 
J-U-P-LIEE-R 1 
I 3.20, 10] ©. 31 Nizz.27Nt 8. 36 
L977 $- 29. Of  ©.e7 3. 19. 57 0. 31 - 123. 29 x2 
$51 3 £0. 35] - G28 | 3: TS: $1]. ©. 31 122.30 | 7.04 
19] 4. o. 4j L. 29 | 3.19.52] 0.31 22. 30 % 28 þ 
25| 4. ©. 33] O.20 3- 20. O! o. 31 1822.29 TT 0+ 
5 . SATURN. os 3%. 4% 
1111. 13. 32 58 8111.3. 204 1. 478 8. 128 o. 10: 
711. 13. 44 . 58 1. 14. 4 Ig 49 | 7-55 23. 48 
13j11. 13. 55] 1. 59 II. 14. 47] 1.48 | 7.40 23. 28 
911. 14. 7] 1-59 11. 15. 32] 1.48 7. 22 23. 9 
Hr 
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— — Moon's Lon Moons Lon- | Moon's La- 
S 8 5 | gitude at gitude at | titude at 
{12 6123: | Noon. Midnight. Noon. 
. 22 ws I 
FFs. D. M. S. S. D. M. S. D. M. 8 
1 0.41.31 1. 6.5 3.41 2. 36. 33 N 
2 M. . 1 0. 31 1-29-45; #16 47. $2: 
3 [Iu FL 38551-7712: 2-18-467 1% 31-2408 
4 W. | 2. 8.51.32 2. 15.29.46 [o. 37. 14S 
| 5 Th. | 2. 22.13.59 | 2. 29. 4.25 1. 45. 56 
0 10.4 4 6. 1.22 3.13, 4.57 2. 58. 
7 Sa. 3. 20-15. 33. 27.31.26. 49-47 
8 Su. 4. 4.53.39 4. 12.2. 414 29+ $7 
9 jM. 4. 19.52.45 4. 27.27.44 4. 55. 35 
10 Tu. „ 5. 12.42. G 
15 w. 5, 20.18.47 F. 27.5385 f 
12 Th. 8 5-24.13 }- 6. 12.51% 4 9s 34 
13 F. | 8. 20.14. © 6. 27.25.10] 3. (L 
14 Sa. 4432-23 |. 7> 14.32.13 12. 14+ 8% 
15 iSu.. | 7 18:24-37 1. 7: 25. %% $ Ba 
16 M. 1.47.38 | 8. 8.18.51 [o. 5. 50 N 
17 „ h 
18 A 5.8 9. 
19 52 | 9. 
20 | 9. 
21 . 
22 a 
23 : 
£4 q 
25 4+ 
26 : 7.27 0. a 4. 15. 
27 F. 8. 1.19.38 | 0. 21.20.51 T3. 3%, $4 
28 Sa. 2. 18 1. %% © 12.4% 8 
29 [Su. | 1, 10.10.27 | 1. 16.29.28 1. 41. 455 
30 [M. I. 22.5 1.25 1. 29. 16.28 o. 35. 21 N 
! 31 2. 5:44:55 1 2.12.17, 2 10.34 48 
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D Ds Paſs-]) 's Right e 's De- 


age over] Aſcenſ, | Aſcenſ.ſclination 
erid. at Noon. ſat Midn. at Noon. 


H. M. D. M. D. M. D. M. D. M. 


N 
| 2113 JO SALE 


Zs. 
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1 [Su. | 6] 3. 5 | 27.38 | 33. 5014. 10NF15. 50 N 

2 M. | 7] 3.54 | 49-11 | 46. 4217. 20 18. 30 
ru. 8 4 45 53. 23 60. 1419. 45 20. 36 
. 9 5. 30 67. 15 | 74.231. 11 21. 29 
| 5 rh. 10 6. 3581. 3989. 121. 28 21. 8 
„ 7. 33 | 96. 26 | 103. 5 2020. 29 19. 30 | 

7 Sa. 12 8. 31 | 111.19 | 118. 44/18. 12 15. 35 
F 8 jw. 13 9.28 | 126. + | 133. 27. 1 [12.33 
9 NMI. 14 10.25 | 149.43 | 147. 55/10. 11 | 7.39 _ 
10 [Tu. 15 11.20 | 155. 4 | 162. 10f 4. 59 NI 2.15 NU 


11 W. 16 12. 15 159. 14 | 176. 16] o. 32 8 3. 178 
12 [Th. 17] 13. 9 183. 18 | 190, 200 5.58 | 8. 32 
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A Semid?, | Semid®, Hor. Par. Hor. Far. IT 
Z Þ at | Þ at y at | Dat 28185 
22 Noon. Midnight. Noon, Midnight. 2 8 >= 
„ S Et 
N M. 8. M. 8. M. 8. M. 8. JS 8 3 
1 % 15. 7 | 15.11 | 55. 29 55. 45 6115090 
2 [M. | 15.16 | 15. 21 56. 3 | 56. 22 5067/5042 
3 [Tu. | 15.27 | 15-33 | 56.43 | 57. 5 [591514987 
4 [W. | 15.49 | 15-47 | 57-29 | 57-54 [4957] 4926 
5 Th. | 15.54 | 15. 1 | 58.20 | 58. 45 [4893] 4863 
6 F. 16. 9 16. 14 | 59. 10 59. 35 [4832 4801] 
7 Pa. | 16.20 | 16.26 | 59.5 60. 20 [47734747 
8 Su. | 16. 32 16. 36 | 60. 40] 60. 56 1472314704 
g9 M. 16. 40] 16.42 | 61. 9 61. 18 4689 4678 
Io [Tu. | 16.43 | 16. 43 61.22 | 61, 22 4673/4673 
11 W. | 16.42 | 16. 39 | 61 16 | 61, 6 4680 4692 
12 Th. | 16.35 | 16. 30 60. 52 60. 34 [4709 4730 
13 F. 16. 24 | 16.17 | 60,12 59. 46 14757] 478 
14 Sa. | 16.10 | 16. 2 | 59. 19 | 58. 51 [482104855 
15 Su. | 15.54 \ 15-46 | 58.22 57. 53 [4991] 4927 
16 M. | 15.39 | 15. 31 57-25 | 56. 57 [4962] 4998 
17 |Tu. | 19 24 | 15. 17] 56.31 | 56. 750305062 
18 W. | 15.11] 15. 655. 44] 55. 24509106118 
19 Th. 15. I 14. 57 55 6 54.51 [$5141 5161 
20 FP. 14. 53 | 14-59 [54-38 [54.27 61787193 
21 8a. 14.48 14. 4) 54-19 54.14 2035210 
22 |Su. | 14.46 | 14. 45 54-10 | 54. 8 [5275/6218 
23 MM. | 14.45 | 14:40 | 54. 8 | 54. 10 521866215 
24 Tu. | 14. 47 | 14. 48 | 54.14 | 54. 20 [52105202 
25 M. | 14.50 | 14-52 | 54-26 | 64.34 519415183 
26 [Th. | 14.55 | 14.57 54:43 54. 531716158 
27 F. | 15. 15. 4 55: T5516 T$T4415%29 
28 8a. | I5. 7 | 15+11 | 55.28:| 55.42 [511245094 
29 |S. | I5.15 | 15.19 | 55. 56 | 56.41 50765056 
30 M. | 15.23 | 15-27 | $6.27 56. 4350365015 
57. 18 4149 
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f the SATELLITES of JUPITER at 


at Eight o' Clock in the Evening. 
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x - Phaſes of the Moon 
— — | n. 
=% | Sundays, Holidays, &c.|— 58 
= ON D. H. M. 
— * 
EE rin Quarter — 2. 20. 30 
3 Full Moon —— 9 11. 24 
1 IW ULaſt Quarter —16, 19. 50 
2 [Th {Camb. Term ends [New Moon —24. 21, 57 
3 [F. Rich. Bp. of Chichefter.]- — — 
4 [Sa. |S. Ambr. Ox. T. ends.] Other Phenomena, 
5 sa. Palur- Sunday. Db. H. VIV. 
„ | | 1. 5. 20 CCS 
7 2. 2.45 ( 1 
8 | | 3. 8 5 4 L2, 
E .-G Fil 4.16.53 Ciades 
©) Good Friday. 17.47 (2 ad a g 
1 | 22.0 4 $5 
— 17.11.36 Im. of e A5 1. 
Ea ſter-Day. S, of Y 's cent. 
¶Eaſter- Monday, 12.42 Em, & 308. 
. [Eofter-Tueſday. 9.12. 3 Ca M 
EA 11. 9.45 CI ad a 
1 21.30 «K +» 
12. 2.17 (A 
7. 5 08m 
13.15. 10 (p Serp, 
1f Sunda after aße 14-14-18 (1 ad A Þ 
[Alphege,[17. 2.39 CBV$ 
; | 19. 4.38 © enters 8 
a ou. and Cam. T. begin, > 20.38 (og. 
St. George. 10.57 (68 
| Ts 25 8. 18 (rn 
St. Mark. Pre. Mary! born. 
2d Sunday after Eafter. 
From Eaſt. in 15 days, 
i [1 ret. 
Eaſtef Term begins. 


[38] RA 1 | 
| & S| Sun s Sun's | Equat. 1 
S1 == Suns | Right Aſc. | Declin. ſof Time. Diff. 
To > Longitude. | in Time. | North. | Add. 
52 — — 
5 bd. M. 8. H. M. S. UM. SM S. 8. 
I IVW. o. 12.11.27 0.44.50, 3] 4.49.25 3.46, 8 8 
2 Th. | 0. 13. 10.29 | 0,48.28,6| 5. 12.20 3.28, 5 8 
3 F. „„ T0 aro,g ff 
. ;. 8.27 „„ „ $-43.1] (2.52,5 he 
5 [Su. o. 16. 7.22 | 0.59.24,2| 6.20,55] 2.34,7 175 
— — — — — 17.6 
6 [M. | ©. 17. 6.15 | 1. 3. 3.1 6.43.32 2. 1,1 ? | 
7 [Tu. | 0.18. 5. 6 | 1. 6.42, 1 J. 6. 2] 1.59, 774 
8 W. o. 19. 3.55 | 1.10.2 1,8 7.28.25 1.42, 5 Ea 
9 [Th. | 0.20. 2.41 | 1.14. 1,0| 5.50.40] 1.25, 5 fam 
10 F. 0. 21. 1,25 | 1.17.4038 8.12.47 1. 8,8 198 
| N 10,4 
11 [Sa. | 0.22. ©, 7 | 1.21,20,9| 8.34.45 0.52,4 6 | 
12 [Su. | ©. 22.58.47 | 1:25. 1,3 8.56.35 0.36,3 g 25 
13 [M. o. 23. 57.25 1.28.42, 9.18.17] o. 20,5 8 
„Tu. . 24-59. 2 1.32.23, 1 9:39.50} 0. 51 FOND 
| 15 [W. | 0. 25.54. 38 | 1,36, 4,5 10. 1. 13 Su. 10, o 55 | 
2 ä — — 1114 — 
16 [Th. | o. 26.53.12 | 1. 39.46, 4 10.2 2.26 o. 24,7 mo 
117 F. O. 27.51.44 1.43.28, 10.43.29 O. 39,0 1473 
18 Sa. | 0. 28.50.14 1.47. 11,311. 4.22 0. 52,9 1599 
19 [Sa. | 0. 29.48.43 | 1.50.54, 311.25. 5 1. 6,4355 
20 [M. 1. 0.47.11 1. 54.37.8011. 45.36 1.19, 413 
| 8 5 7 | | 12, 
ra. 5.1. 1.457 1, 88.218 12. 5 1. 31,9 7 
22 W. | 1. 2:44. I | 2. 2. 6,312.26. 3] 1.440 FOND 
3 ih, 71. 3-42.24 | 2. 5.51,2112.45,50} E885 1 
24 F. 1. 4.40.45 2. 9. 36,513. 5-42] 2. 6,7 8 
25 [sa. 5.39. 42. T3. 22, 13. % %% 2.474 1-7 
— X — — — 10, 2 
26 Fa. | I. 6.37.21 2,17. 8,8 13.44.29 2.276 = 
27 M. | 1. 7.35.36 2.20. 55,614. 3.32 2.3% 27} 
| 28 Tu. | 1. 8.33.50 | 2.24.42. 14.22.21 2.46,5 85 
29 W. | 1. 9.32. 1 2.28.30, 8 14.40.57 2.5572 = 
zo Th. | 1. 10.30.11; | 2.32:19,2 14.59.18 3. 3,3 "EY 
\ * 8 
. 5 EF 
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F 50 o. 003149 


| | [Hourly] N N 
IsSemidia- Time of Dꝰ Motion Logarithm Place of 
| & | meter of] paſſing theſof the lof the Sun's} the Moon's | 
& | theSun. | Meridian. Bun. Diſtance, | Node. | 
INM. 8. NM. S. N. 8. 8. D. M. 
118 252 I. 44% 2. 27,60 o. 000249 | 8. 1. 10 
7116. 056] 1. 4, 5 z. 27, I] o. 000978 8. o. 51 
13 15. 59,00 1. 4, 8 z. 26, 5 0. 001716 | 8. o. 32 
19-4 15. 57,5 1. 55 1 2.26, 1 O. 002451 8. o. 13 | 
25 1 1. 555 7.29. 54 
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Eciirszs of the SATELLITES of JUPITER. 
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1 Satellite. 


II. Satellite. 


III. Satellite. 
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Emerſions. Emerſions. 
Days] H. M. S. Days H. M. S. Days] H. M. 8. 

11 9. 4% It a3 8. 52. % 1 5 | Rt 

3ͤ „ 6 | 22. 12. 415 | 12. 24. 54 E 
4 22. 45. 43 |,*1o | II. 32. 33 [12 1E. 54. 51 I 

617. 14.57 [14 0. 52. 18 || 12 | 16. 26. 50 E 

„811. 44. 10 | 17 | 14. 11. 58 || 19 | 16.56. 15 1 

10 & 13,22 | 21 3. 31. 31 if 19 28 9% 

12 . | 24 | 16.50.56 || 26 20. 57. 13 I 
13 | 19.11.48 || 28 | 6.10.15 || 27 o. 29. 37 E 

15 | 13. 40. 1 — — 
Bo 8. 124 9 IV. Satellite. 

19 2. 39. 16 — 

20 | 21. 8. 23 5 87. 57. 52 I 
22 | 15. 3% 29 | | *#3 | 12.25.37 E 
*24 | 10. 6. 32 | 25 4. 4- 1 

26 | 4.35. 36 25] 6.3445 E 

oe 23. 4930 8 
5 34 
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""HeliocenjHeliocen-j Geocen- | Geocen Declina. | Pallage 
S& tric Lon- |tric Lati- | tric Lon-|tric Lati- 5 ver 
= [gitude. ſtude. 'gitude. [tude. * [Merid, 


; [18:Þ: M1 DM. IS. D.M- DB. M. B. N. Hf. N. 
I Se MEMWCUSY, Gr, Elong. 44. 
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1] 8. 7. 370 2.22010 14.411, 2 
| 4\ 8. 13. 49 3. 18 11. 17. 29] 1.48 | 6.36 22. 21 
. 41 4. 9. [11-20-30] 2.9 | 6-44 [a2-22} 
Iof 9. o. 26] 4.56 11.23. 54] 2.24 | 4-38 22. 2 
to io] 5.37. HI-2% v 122.281 
16 9. 17. 50 6.11 | o. 1.44] 2.49 | 1-40 122. 32 
| 27 51 0,38 d 0. $3 2.47 19 40422 37 
bi 450.6, 531 $:55 + 0-10. 43}-2-37 l. „N22. 43 
10 J. 0 S. i 4-28 LH «C3 122. 50 
} 116.28. 38} 6.50 1 0.20. 47] 2:14: 8 
| zo|11. 6.42] 6.33 | 0.24.23] 2. 2 | 7-34 123- 3 
| 5 F . 
111. 4. 40] 3. 20811. 26. 31] 1. 298 2. 45 823. 6 : 
| MH 4 107-323 | 0. 3-557 1-29 1&0, 12.Nie4. 18 
2.47 4-1 To 191 137 +3 9 123. 16 
3 14 3-13 4 0. 1-40 623} 4 183-21 
. 7.030.226, TE T7 $4 Hy; 26 
MARKS: 
inlsi. . 5 42} 1.40 SL. 20, bj hb 4S[4 3551224 
F P ̃ 1-3 Tb 44 122. 35 
Wt 13,33; l 2: 10.510 [22 33 
DH % 456 4:0 4+ Nez. a8 
25III. 20. 521 1.33 lo. 9. 3H 0-58 J 2.53 122. 23 
| VVT 
1 4. 1. 64 ©, 38 I 3. 20. 17, o. 31 Njzz. 27 NI 6. 42 
oer 3. 20. 301 ©. % [[ 
TS 54 0311 3-26 031 HR-a9 16 8 ; 
. 32 3. 21. 41 . 32 „% „„ 
: e. 2 3.22. 20] Q, 32 22. 8 7-0. 43 
1 VV | | 
1 32 2. 8.811. 17. 4 1. 49 8 6. 47 S122. 27 | 
7 een . 
ii. 14. 56 2. 0 11. 18. 24] 1. 51 6. 18 21. 49 
- 2. 1 1 10. 2{ % „ i 
2. 1 11. 19. 381 $4 „ 
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8 R 1 Ec 
c SMoon's Lon- | MconsLon- Noche L- Moons 
AI gitude at | gitude at | titude at Latitude 
ot <' 10 | $1; 2 | 22 
2 £13 2| Noon. idnight. | Noon, | at Midn. 
2 . 
Fs. D. M.s. S. D. M. S. D. MS. DMS 
i. 2. 18.53. 4 2 25.33.11 „8 
i 2 h;; , ß 240% 1. 254508 
| 3] | 3-10. I.38 | 3. 23. 0:45 | 3.44.52 4. 9. 1 
4 8a. | 4+ 0. 442 4. 7-13.25 | 4.29.39 4.40.22 
4 Su. 4. 14.26.34 4. 21.43.47 | 4:58.42, . 0.22 
6 [M. 4. 29. 4.26 | 5. 6.27.49 | 5.9.6. 5. 6.40 | 
7 [Tu. | 5. 13.53. 9 | $-21.19424 | 4-59s $ . [4.4933 
8 JVW.: þ $.28.45-39 1. 6 © 6.10428: („ 
9 [Th. | 6. 13.33.14 | 6. 20.52.46 | 3.41.10 3.11.40 
116 16 26:3. 7 5.18.33: | 2.3919: . 4663 
11 Ba. | 9. 12.23.27 7, 19.22,22. | 1.28,35 fo. 5 1.35 8 
12 [Su. 7. 26.14.58 8. 3. 1.10 [0.14.21 8 o. 22.34 N 
| 13 M. 8. 9.49.56 | 8. 16.14.28 0.58.35 NI I. 33.19 
14 |Tu. | 8. 22.42. 2 | 8.29. 4. I | 2. 6,19 12.37.17: 
15 [W. | 9. 5.20.50 9. 11:33. © | 3. 8.4 13-32+ © 
16 Th. 9.17.41, 5 | 9. 23.45.30 | 3-55-20 [4.15,48 | 
17 [F. 9. 29.47.17 10. 5.46.38 | 4.33.15 1447.36 | 
18 [Sa. |10. 11.44.13 |10. 17.40.41 | 4.58,46 5. 6.42 
19 |S. 10. 23.30.33 10. 29.32.23 | F. 11.19 15.12,38 
| 20 M. 11. $.28.41 11. 11.25.55 | 5.10.36 15. „ 
21 [Tu. 1. 17.24.31 1. 23,24.52 | 4.56.29 [4.44.27 
22 W. II. 29,27.18 | 0. 5.32. 7 | 4-29.12 14-10, 13 
23 [Th. o. 11.39.34] 0. 1.49.49 3.49.23 3.25. 
24 F. . 24. 3. 4 El. 0.19.2r 
25 „ „ iz. 6304 928 38 0 
26 |Su. | 1. 19.27.29 | 1. 25.56.39 0.49.44 N 0. 0.14.13) 
27 [M. | 2. 2.29. 5 2. 9. 4-46 | 0.21.49 80.57.52 8 
28. [Tu. | 2. 15.43.40 | 2. 22.25.45 | 1.33.29 2. 8, 
29 [W. | 2.29.11. 4 3. 5.59.27 | 2.41. 9 3.12.11 
39 [Th. 3. 12.5 1. © | 3. 19.45.30 | 3.49.45. 4. 6.17 
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© 42 1 L 1789. a 
== _Y |» 'sPaſs-| s Right] y'sRight] ) s De- s De-| 
(gage over Aſcenſionf Aſcenl. ſclinationſclination 
2 882 [J Merid. ſat Noon. fat Midn. at Noon. at Midn.| 
* uw, "7 Nl eee = 8 N 

| 5 H. M.] D. M.] D. M. P. M. D. M. 
1 |W. J 4.38 [ 78. 4] 8514121.17N| 21. 7 N 
, | 99.47 120.39 119.52 +# 
F. © | gf 5. 304 206.55 1-114. 7 118.47 | 185 þ 
4 [Sa. 100 7.26 | 121.16 | 128.23]15.46 [13.62 | 
6 u. [11] 8.21 | 135.25 142,20] 11.45 9.26 N 
6 [M. 12] 9. 15 | 149. 24 | 156.20 6.58 4.23 N 
7 | 10. 8 | 163.14 | 170.49] 1.44N} 0.578 
8 . 2 | 177- 4 | 184. 2] 3.378 6.14 | 

9 11.57 | 191. 1] 198. 4 B.45 [11.7 

0 12. 52 | 205. 9212.18 13.18 | 15.16 

13.47 219. 28 226.40 16.59 | 18.25 

14.43 | 233.52 | 241. 319.34 | 20.25 

15 38 1 24811 |} 258-141 920.59 F217 

16.31 | 262, 10 | 269. 021.10 [20.51 

17-21 | 275: 42 252.14 | 20.16 | 19.26 

18. 9 | 288. 38 | 294.52] 18.24 [17.10 

55 | 300.58 | 306.56] 15.46 | 14.12 

39 | 312.47 | $18.32Fi2.40 1841 

21 | 324. 12 | 329.49] 8.46 5.46 

3 | 335-23} 340.56] 4.42 | 2.35S 
.45 | 346.30 | 352. 5 £.26S] 1.44N 

28 | 357. 43] 3.25 3.54N| 6. 2 

3.13] 9-13] 45-7] $, 5 j 10.40 

0 21. 9 | 27.1912. 6 | 13.55 

1 33.39 } 40. 8 15.36 FT 

0.52 | 46.49 53.33 18.25 | 19.30 

1.45 | 50.29 | 67.32 | 20.20 20.53 

2.40 | iii i332 0 180 7 

3.30 | $9. 8 905.22 120.4) 0 

4. 32 | 163. 35 | 110.46] 19.11. | 179,57 

„ | 
=; 
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4 es. 


11 


Mc 1 


Sl | Semid®. [Semid-. 5 Hor. Par Hor. Par. c 
8 | * | — 
<]|<Z| I at] at Mid- y at} pat [2 
21 2] Noon. | night. | Noon. Midnight. 2 
22 — — k—— —-—¾t 
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S] Semidia- [Time of D® een Logarithm | Place of 
== | meter of ſpaſſing the af the of the Sun's| the Moon's 
12 2 the Sun. Meridian. |. - * | Diftance, | Node, 
| = | : | un. | | 
M. s. N. S. IN. S. 8. D. M. 
115. 54,5] 1. 5,9 2. 25,3] 0.003787 | 7-29.35 | 
7 | 15. 53,1] 1. 6, 4 [z. 24,9] o. 004380 | 7. 29. 16 
13 | 15. 51,9] 1. 6,9 2. 24,0] o. 004947 7. 28. 57 
I9 | 15. 50,8|* 1. 74 2. 24,2] $$ 005479} Tat 230} 
25 I. 759 7: 28.18 


. 
: 
J 
- : 
A 
4 


| | 
[I. Satellite: II. Satellite. | DE OE | 
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Days] H. M. S. Days] H. M. S. || Days | H. M. 8s. 
11 12. 234 ; I 19. 29. 28 22 4 0. 57 5114 
36. 31. 29 8 8. 48. 28 4 4. 30. 27 E 
3 ˙—9 22. J. % #4 FRIES 
6 | 19. 29. 16 [12 | 11.25. 53 II 8. 30. 44 E 
813. 58. 5 || 16 | 0. 44.2118 | 8.57.28 J 
10 | 8.26.54 || 19 | 14 2.40 18 12. 30. 27 E 
12 „ ‚ N Þ - Je 20-48 25 | 4% 46. 20-3 
13 |} 21« 24-25 tj 26 } 16: 3% $128 16. 29. 33 E 
Is | 15.53. 9 30 | 5.50.3 | — 
*17 | 10. 21. 50 : 1 | 1— IV. Satellite. 
19 4. 50. 29 | e 
20 2319. 7 | FR 20. 8. 18 I 
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24 12. 16. 15 28 | 14--9. 14 1 
26 6. 44. 49 28 18. 44. 36 E 
$3.3 3-209 [| ey — 
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5.2180. 26. 13 1. 55 8 9.0 N23. 
4\11. 24. 20] 5. 29 . 1. 36 1.33 , „ 
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I-14. 41.40{- 1.22 1. 25. 38 0. 34 18. 38 2 4 
i 2. , 81 0. 40. 3. 3. Io. 20 1204279 23.55 
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ii 24. 38 1. 298 0.14. 7 0. 568 1. 43 N22. 16 
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o . 15 . 27. 431-0-48 21. 
r . 21-00 
IFF 55 
«311-0. 33 3. 2, f Niz>: aN! x. 3 
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8. 35 3.26. 45! O. 32 lz 1. 21 3.45 
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310 2. 18 11. 20. 12 f. 548 F. 38 8 20. 48 
43 2. 1 11. 20, 44 1. 55 , 120.27 
2. 2 fl. 13} 4.59 11 
24-2: % 24 40} 3: £8 £7 Tit 43 
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3 Su. 10 7. 13 | 145.30 152, 15 B35 5. 49 
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6 W. | 16. 17 | I6, 15 59. 44 | 59. 39 47. 
7 Th. ] 16. 13 16,10 59. 31 $9. 19 4821 
8 F. 16. 6 16. 2 | 59, 5 | 58.50 | 
9 15.57] 15-52 | 58.33 | 58.14 
0 15.40 | 15.40 | 57 53] 57.31 955 
* 1] 15-34 | 15. 2857. 9 56.847 9010 
Tu. 15. 23 15.17 | 56. 26 | 56. 5 
W. | 1% 12 } Ig. 7 | cr.48 53.7 5114 
[Th. | 15. 2 14. 5855. 11 540 53 
* | 24455 | 14-53 | 5445] 54.365 
a. | 14.51} 14.49 | 5429 | 54-24 15197 
Se. EAA. 49 | 14-49 | 54-22 | 54-23 q5 194 
M. 14. 50] 14.52 | 54.26 | 54. 32 5186 
Tu. 14.54 14.5754. 40 54-50 4 
W. | I$- o t5. 4 þ. £6.08 5 
Ek. i 8 I-13 55.32 55. 49 | 
F. 15. 27 15.22 | 56. 7 56. 26 71 
Sa. 15. 2815.33 56.45 | 57. 5 
Su. | 15.38 | 15.43 | 57-24 | 57.42 
M. | 15.48 | 15.53 | 58. © | 358. 16 8 
Tu. 15.57 16. 158.31 68. 45 4880 4863 
W. 16. 4] 16. 7 | 58:57 | 59. 7 4848048 
Th. 16. 9] 16. 10 59 15 | 59. 21 482648 79 
6. 11 16.12 | 59-25 | 59.28 48134870 
o Sa. | 16.13 | 16. 13 59.29 | 59.29 | | 
Su. | 16.12 | 16. 12 59. 28. 50. 46 


. 2%. 


* 


| j | . jrþ r $1 
6Þ gs h [o g 88 6 „ 5 818 , GE 33-Þ-; 1 
e 18:85 $5565 +65 [58 8 19 8.8% % *L2 +9 9889 o 192 "Lo ge dod vet 
F gz of [rr 65:16 FÞ of EL 115£*7- 451 1Þ FE 294-[or7'L gh [rok Gd ZI 
| | oz 'xf tot - _ 2 
1 059% fz 5849 L112 69 e Cf · 0E 24 15 1 £1 68 4g 5 IT Io 
6 5 81 i 2 61 618 18 ['o 829 [2 *£ +8 52 8888 [6 + og | IPA or 
5 | gf 61-65 OI 
97 81 29 [g *£9 |1Þ 6189 [11899 [It *£2 *89 fz 469 [£> rg2 014 mb S6 
Þ - *g9£ l oz *O1 9 O ++ LL fin o z6L [61555 og [#5 og 2g [Li 3g Te 8 
| | 23 6 45 *210% 8 
8e 15 *£E [62 92 88 oh 1108 1+ 2 2 er er n L 
2 lb lg *+£ 6+ fes or ls 1817 9 |f -625g5 | VG 
$1'91*09 sos *£ 29 [95 05 *£9 oz tg 559 | eie E 
. WE : . IgÞ '+1 2 5 
Jer 62 [#205 of [6 *g£ *2E es s e s 19g fz 8 job gr 8 L199 17 Þ 
282 +£þ [1 11 h 91 485 tg9þ [Sz sg 2% [Lo P79 [or og +5 | £5 +55 | roldg 
z+*6E U sel 92-65 IgE 2119 88829 [ir Sg ſz 1 99 5 91 89 [zÞ 57 01 7 
81˙8 b l or 55 EL JS. 61 L [gr ++ L 1-6 gl ix e og [95 481 2g g ? He 3 
ix SING |S WAS WAnkss WAR Wd}S NA [Ss WC S N 2 | 
smn ez SSROF gl ['SNOFF 21 bsmo ZI SORES *Sof 9 | 'sinog £ | uod SIEIS' I 


0 


2 


0 Jo hre $1216 uon pur ung uon isn s. ( Jo soourhNd 


— Bag oons os 3" — — — 


—— = 


— — 


— —— ” 


yore — u— iñ —— — 5 ——— — 
may 


— 


— 


— 


—_ 


5 


HX. 5 


ͤ— ee.. AAR.. Ead 


* 


4 ( | | 5 | 
4 "RE MY | je 
5 £ 2 2 : | +... FEE. -LFI0E 1 Ir «f 
ler- gr: 25 [lr +1 +8 [gz wo 9e gf 496 LE s 28 ·6f [er 61 orb [ZE 5 9 55 18 oF 01s 
81˙88· 9 er +2 *8+ [6 +1105 [LE L 215 [FEES [LE of r 55 8 1 *L5 fot £ 165 M ENOS e 
11.05. [1+ *9f -29 [11 +£7 +9 job 6 99. f *gS'L9 * *7+ *69 1 +67 4. {52 +51 *£4, | bez 
1 5 J - | | _ 7?” OE} -- 6z 
rot- [gz 67 g gz r 2 (£5 455 9 [SE GE gr Le Lr of rf L 78 [Þ 15 LE | no 187 
| [25-55-58 [1 102 LE [28 + 68 [25 egb rob [6 £8:7h [zz or + JEE 1x gb fob <5þ Lf | SOITDON [ee 
JR ]£+-62:5+ [68 *£1 515 [62 *L5 525 fer 17 s [|LÞ'F2*95 eg 85 j62*15 65 [gf *F£ 19 92 
SE E208 | | E * 17 12 
y- Lz zb 18 £5 ey es 81 St h reg eg g JSE HEE 6 JE 8 0 L122 25 o· 
161:g9Þ£5 [6 o 55 Lg 9s [Þr LS Ls Nofroz'es IgE e og FEE e 29 [oz 62 89 61 
6$:15'+g og 'F1 499 58 98 9 jol 65 '89 61101 E er L tz 5 Eh For ole l. „ 
IE 6 ·5L gb o *LL [18 2g gl jor s 61 S118 [zz L228 [LS ggg IE o 55g ung gutt 
lg 'zÞ'9g [£+'£ 8 [oz 2 0g [65 9 o ig 26 [Lz o Fe Li S r 96 * 
ot:gE*L6 [L1 *g5 *g6 [gz : tO01IÞgÞ t ol' Long Hor o ον⁰j⏑ẽ eon Fr 
12:9: goes 65 · 60105 522 11 1052 *g9þ*211]$101*F11]E1 5 1182 8891108 22 811 Fr 
97 L61101 71 IT 4 | 5 | | 1 81 | 
2 pz *1E 9 oz 6559 12 LT 1 L= 5s 2, S Lr . g1 | 
5:1 5˙8L rz · o · Z ES gh gl [IE L1 og gig Jer t51 fg ßig [gz (£1 0g) , 4 
SCC na (gon als md [Ss mwals wats wcdls 2 S,, 8. 
*SINOFF I zj *SINOFF gl mol $1 ['sanoxq z1 || siaο, 6} οεfHỹt | SInOIH £ | -uooN * | SIEIS 2 | 


780 ——— ——— 
/ 9 . : WE. 


MAY 7 


Fes Is gz *gÞþ IE *$5SebFÞ 161 de ef iris 1 51 = SÞ Of ge fei IT 1 
2 1+: SL th g *F£ [£1 see fes f Mreege: — 2 1 5 *O07 92 s Ir u 1] 
1 | 91 69 214 
+S'g 89 81 28 99 1 SS erg bs 'l1*f9 Z gg g er gs jg S s 4 
8 9 5 er gz £5 Ig 1 [6 „ +05 11 g er's *5+ 98S *£+ | Au rofdg for 
de- 2-1 [$240 'oÞ [£1 gf seh · 5g 9 | 08 6 *££- [oz 92 18 115 27 624 6 
888LL 8 1 92 Iz of hz {Þ+Þ S 22 | E „ | Is 
5 5 ogg er. IL er r [oS "78 *14 [SÞ Y g 3 
gz *89 [ *L1 499 [ö 184% [SE +54 · 29. 88 · 68.0 [EE 1 65 fle Le 4 Je 1b · 58 I 
e£*+$'£5 for g 2 gg z 05 |f 5 gr Fegg [gb +1 S L [67 7 1 en 10 
216.68 fi 5 LF sg ige [of zz t 12 98˙2 8 fr gd Of [LE + 467 Ig 61 2 5 
o 182 61.0 2 15 *5 22 112 02 5 2 AY : ESL ,. 
B + 61-15 r e [or ob £5 (GE d [br o 05 „ 
+ *gf'gÞ 128 *g9þ [LE g » tz Sz L 22515 1565 6 g FLY 5 2199 *g£ [Kn ?? 
2 See [gf his os 18 98 462 181-82 hz 1 gu [ß S 2 [6r 1 S 2e [ js 
Ne e irrer F grihz Tc 9110g 15 11] WE” 
$S:01:£11]g+ 08 *111]gh · os · 600550 801 LS. ot · 901 2118 Forſze *IT *Folfo f ror, gurl? 
98.28 ob [61 *£1 86 for *+£ 96 8 6 77. 86 [Sz *LE 16 JgÞ gs *6g [51 02 8 8 4.2 
E5*1+*9g ſob -? 8g os 2 g ob r 19 => *Og [S178 g res g [Sz L154 3 
EE ants oh 
walls ma |sncaſsmnakswa ls wa md ['s Wd | wury . 
no 12 Iver $7 [<moH S1 f 21 00 6 'SINOFF 9 '$1n0H4 L uod | SIP}S 5 
22 ; — i PO — — 
N N on SIE3G uon pur <ung wouiz lo s., C zo S22uryIcq : t 
= — ne vr a — 


<0 


8 — 186508 % Lb *S5 [v5 8 7 ]Srco7*79 [1 *LE "05 [ps '£5 a+ 4 01 LF. a0 
1 | — — — 
[: 81 46 fe *6£+56 |r 0 +6 [55 0: 26 15:06 [SF 2 68 BY 2 3 po 
erg et *57z erg [Þ1 gt 'og [FS vg 6“, ffeE'Lz'LL [6 87 'SL ae Bi 2 S BL I hnem 
rt *OS-of; PE o 69 [gr 18 19 [LS 15 55g os 2159 [gr SL 29 fo s og [SÞ +1465 8 146 
[:£-55-L5 £2 *95*S5 jor *L1 *+5 [z1 gf 25 [116505 [$1 07, %6Þ [£2 1 · l 2 9 
lezte or- et so 1 for 2 bf | 7 q 5 
3 i} 2 92 05 
r1*£5+5 e coz · S ſos · gb 415 or L · 5 65-511 *gþ Seo | yefag» 
St 071+ [gÞ +25 *6E [or N A ; | 
3 8198 5e 22 Eg er 75 18 01 Fe 59 
SS'g *6L jo » pz 12 gf L *g5 +L TEE 1 L 81 o o [Ez 4g7 169 umb 
4 92 f *S$+ *99 bs e g ie + +9. 6s *Fz *19 [2555 09 [11 *{+ *B5 MAY" Br 
Je [£2:87225 [Er 17 95 fo +5 *þ5 Ig1 LE ES, g£'s -15 j£þ 05 6+ [+2 298 *gÞ_ 
„ PTY HOO 51 0 46 
| [of15- 86 b *E *+6 fee e +26 |S 9 16 L1 6 *gg TY 8 [18-21 *5g 
3 6 sg [$+*51 28 1 *L+ 0g os 81 6. LF 12 9 [ol 22445 Jos +7 *£1 shu 
| [ft-S5-1L [ES 9 ol [LS 1580 [rs 829 Lz *OE hren *£9 82 IE 19 
— oh 1 g [FS IE nete 2 2 68 0 [7 62 5 | 
| [Snca [wa _|'smaſ's na IAU ur (5. 
— *SINOF T 7] 's mo gT | sino SI | smoñ 21 "Ms *$1noFq £E uooN 4518 Q 
2 1 — ep | 


*" "hy 


i»... 


LEA ECL ee rTrS et 


ny p49 


* "Res - 


88 D —— r I "> 


oY 
4 


ISS 
— 


1 
14 
1 
vis 
: 
; 
[1 
i 
* 
f 
: 
: 
ity 
N 
4 
. 
1M 
it 
: 
4 
i 
' 
f 
4 
E 
1 
. 
15 
et 
f 
__ 
i... 
n 
115 
1 
1 
15 
$314 
+: mM 
A 
$2? 
43; 
1 h 
1 
Wu 
4 
1 HI 
ws 
1 
* 4.8 
1 
8 
. 
« 4X . 
* 
1 
9 
1 
1 z 
. 
3.4 
2 
1 
at 1 
* 
1 


__— 


4 * 


[f'60] — 


| Configurations of the 8 ATELLITES of J UP ITER | 
at Half an Hour paſt Nine o' Clock in the Evening. 


Iii x 


— — — — 1 2 1 
1 10 4 of 9 
55 a 4 10 21 
1 2] 2. 3. 1 


$1. : Tl 5 


# 
. 
Ln 
o 


of 


Lon! 
* 
2 
7 


| 


Ole Glo Gee 


91 1.0 8 . 
[9] 1.70 2.925 | 
Abe . 1 
12] 26 5 5 ; : 
13 3 * $268 79 * 55 * 

140 4. 64-8 . _ 


* 
— 


01-10 Rs es 
18 30 . 


* 
> 


* 


| 
— — — 


ö 


5 
. 
- 
— 


= 


ts 
Li 
— 
. 


0. 
| | wks 
©101010;j010;0!o|5]0]© |©j© 


1 


. 


3 
— | "MY 5 
22 3 Phaſes of the Moon. 5 
| 2 o| x* o (Sundays, Holidays, &c. — : 
| . * 85 | | D. H. M. 
"FE  -. Full Moon — J. 8. 1) 
1 | _ ——-| Laſt Quarter — 15, * 

1 M. |/hit-Mond, Nicomet&.| New Moon — 22. 20. 5 
2 [Tu. M hit- Tueſday. Firſt Quarter — 29, 12. 16 | 

3 JW. | — —— 
| 4 |Th. K. Geo. III. born 1738. | Other Phenomena. | 

5 F. Pr. Erneft. Aug. born, | — 
| 6 |S. [Boniface.| D. H. M. | | 

| — | ——} 1, 1.58 (eg, 

| 7 Su. Trinity. Sunday. 3. 4-13 (a KM | 
| M. On mor, of H. Trin. 1J 5. 8 2 1 d. L. . 
19 |Tv. ret. 3-446 Hi .. 
110 [W. Pri. Amel. b. Oxf. T. beg. 15.33 4 > - | 
{ I Th. St. Barnabas, y 20.23 (Am 1 
12 [F. Trinity Term begins. } 6. 1.14 (6m 


7. 9-22 (Serpent. 
| | * 8. 8.12 (1 ad 2 
14 [Su. II Sunday after Trinity. 10. 19.16 By 


1 


115 M. In 8 days of H. Tr. 2 ret. 19.13.58 (% p 

| 16 [Tu. | | | | 19.55 4 | 
17 W. St. Alban, 20. 13.55 O enters & ' 
18 Th.. ̃ 25e11.11 Ci ad æà 

| 19 F. 


[W. S.] 12. 4 (2 ad a 
20 [Sa. |Tranfl, of Edw. K. off 16.13 Cx & & 
75 W — 28. 7.23 Ce &. 
21 [Su. 2d Sunday after Trinity. zo, 9.37 (a 
] 22 M. In 15 days of H. T. z ret. n 
4 23 [Tu. | | Et 
1] 24 |W. Nat. of St. JoknBapt. | 


. | 
" 3 230 i. 5 


28 [Su. 13d Sunday after Trinity. 
| 29 M. |St. Peter, In 3 weeks of 
{ 30 ru. H. Tr, 4 ret. 
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| =" Suns Sun's | Equat. | 
2. Fans Right Aſc.] Declin. ſof Lime. Di 
E * Longitude. | in Time. | North. Sub. 
4 yeni! 0 ho 
af 5 8 2D. M. 8. H. M. 8. D. M. 8. M. 8. 
— 

1 INM. 2. 11.18. 2 4.38.59, 2 22. 9.31 2. 32, 
2 0 | 2-12.15.27 4.43. 5 10 22.17.14 2+ 23,7 
3 W. þ 2+ 13.12.51 4.47.11, 3 22-24-34] 2141 

4 2. 14.10.13 | 4.51.17, 8 22.31.30] 2. 4,2 

7 2.15. 7-34 þ 4.5 5-246] 22:38. 31 1. 53,9 

6 2. 16. 4.54 4.59.31, 22.44.12 1. 4374 
7 2. 17. 2.14 | 5. 3.39, 1] 22.49.58 I. 32, 0 
8 2. 17.59.33] Ff. 7.46, 8 22.5 5.19 121, 
9 2. 18.56.51 f. 11.54, 8 23. 0.16] 1. 19,1 
10 [W. 2. 19.54. 8 | 5.16. 3,1 23. 4:49] ©: 58,4 
2. 20. 5 1.25.5. 20.11, 6 23. 8.58 0. 46, 5 
. 21. 43. 42.| 5.24.20, 3| 23-12.42| 0. 34, 4 
2. 22.45\58. | 5,28,29, 2| 23-10. 2. 22,1]. 
2. 23.43.14] 5-32.39 30 23.18:57] o. 956 
2. 24 40. 30 f. 36.47, 5] 231.28 Add: 371 
2.25.37. 46 $.49.56,9 23-23-34], 0. 15,9 
2. 26.35. 2.45. 6,4] 23-25-15 ; 
2. 27,92, 18 5.49.16,0| 23.26.31 0. 
2. 28.29.33 | 5.53.25, 6 23-27-23] 0. 
2. 29.25.48 5.57.3530 23.275 
— — 105 . 
3. 0.24 3 2 20% 23-27-51] 
3. 1.21.18 } 6. 5.545} 23-27-29] 1 
3. 2,18.33 | 6.10. 4, 1 23.26.41} 
3. 3.15-47 | 6.14.13,0| 2325-29 
3. 4.13. 3 6.18.23, o 23.23.52 
F. 10.15 1 23.2 1. 50 
3. 6. 7.29 | 6.26.47, 30 23.19.23 
3. 7. 4:42 | 6-30.50, 2 23116. 32 
3. 8. 1.55 | 6 34.58, 9 23.13.16 
3. 8.59. 7 6.39. 7730 23+ 9:36 
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Ns DCA — Hourly; — * 
Semidia- Time of Do Motion] Logarithm | Place of 
meter of [paſſing the of the ſof the Sun's] the Moon's 
the Sun. Meridian. Sun. -Diftance. | Node. 
PR 
; 15. 48,9 1. 8, 3 2. 23,6 o, 06374 7.2). 56 | 
15. 48,1] 1. 8, 6 12. 23,3] 0,006675 | J. 2% 37 

15. 47, ] 1. 8,7 2. 23, 2J 0,006930 ||. 7. 27. 18 
15. 47, 1] 1. 8,8 2. 23, 0] o, 070126 | 7. 26. 59 
15. 6, 1. 8,8 P 2320] 0,007229 | 7. 26. 40 
| | ! 
: ß... 
| HEcrrses of the Sarzriirzs of JUPITER. 
| 1. Satellite, || II. Satellite. III. Satellite. 
3 Emerſions. Emerſions. c 15 
F 
43. 7. 8 f 5 8. 31-47 Y 113ü(ü( 
521. 35.34] 9 21. 49. 11 820. 53. 181 
716. 3. 571311. 5. 26 2 | 9.26.42 E 
9 | 10.32, 19 || 17 o. 23. 36 16 . 51.15 TI] 
1s. 0. 39 |] 2013. 40. 41 16 | 4. 24 47 E 
1 12 23. 29. 524 2. 57. 46 23 | 4-49 31 

14 17. 57. 20 [[ 27 | 16. 14. 45 23 8. 22.43 E 

164 12. HEY 30 | 3. 45. 53 1 

18 6. 53. 58 30 | 12.20.39 E 

20 1.22.19 | — 

21 9. IV. Satellite. 

231 „„ Hh 7 — 

25 | D. $720J} * I4 8. 7-49 1 

| 274. 3-15-29 }}, -.| 14 12.45.11 E 
28 21. 43. 48 4 | 15 8 
30 88 12. 9 4 
| | | 
E 
S — — 14 2 He I ne. —_ mn 
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fe © Ws U N E 1789. IV. 
Heliocen |Heliocen-| Geocen- |Geocen- Declina.| Fafage 
S] tric Lon-| tric Lati-| tric Lon- | tric La- * pong "| ove 
1= gitude. | tude. gitude, | titnde. Merid. 
S. PB. II. N F. B. NM. P. M. P. M. H. M. 

. MERCURY. Gr. Elong. 174. 

| I] 5. 3. 39 6. 40 N] 2. 29. 360 2. 7N[25. 35 NI 1. 19 

4] 5+ 17. 12] 5.59 | 3» 4. 39] 2. © [25.29 1.29 
7] 5+ 29. 39] 5+ 5 | 3» 9-17] 1.58 [25, 7 | 1-37 
110 6. 10. 46] 4. 2 3. 13. 29] 1. 44 24. 30 1. 43 
20-6: 244 207 2.56 *1 3. T7. 15] 1:23 [23-44 |} 1.47 
16] 7. o. 53] 1.49 | 3. 20. 34| 0.56 [22.49 | 1.49 
19] 7. 10. 4| o. 43 NI 3. 23. 23| o. 24 NI z1. 50 | 1.48 
122 J. 18. 51] o. 228 3. 25. 400 o. 13 8 20. 49] 1. 45 
25 8. 27. 21] 1.24 | 3. 27. 22 0-55 [19.49 | 1. 39 
28] 8. 5.40] 2.23 | 3. 28. 26 1. 40 {18.52 | 1, 30 
30] 8. 11. 100 3. © | 3. 28. 460 2. 11 [18.18 1. 23 
VENUS. 8 

10 2. 12. 44 o. 108 2. 11. 37 0. 4822. 8 NI o. 1 
7 2. 21. 45 o. 25 NI 2. 18. 59] o. 10 Nzz. 11 Jo. 8 
13] 3. 1. 27 o. 58 | 2.26.22] 0.24 [23.49 | 0.16 
9] 3. 11. 10] 1.230 3. 3. 44] 0.39 [24 2 0.22 
25] 3. 20. 544 2. © | 3.11. 7] 0.59 123.50. | 0.30 
5 MARS. 3 
I] o. 13. 48 1. 381. 7-25 o. 41813. 21N|[21, 41 
71. ©. 17. 26] o. 57 | 1. 11. 50 ©, 3B 14. 48 21. 34 

AN 21. 2]- 0.50 | 1.16.12] 0.34 [16.10 [21,26] 
19] o. 24. 36| 0.44 | 1. 20. 33] 0,30 [175.26 21. 18 
25 ©: 28. 91. 0. 38 1. 24. 51 . 26 8. 35 f. 11 
. I 5 
II 4. 6. of 0.36N| 3. 27. 59] O. 32 Niz 1. NI 3. 21 
37 3. 29. 8 % 194.8 
6.58 0-37 4. 0-16] e, 3 120.38 . | 2.42 
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| 13 Sa. 10. 27.38.30 |II. 3-35.57 | 5413.49 | 5.12.26 
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| 28 [Sa. 5.17; 2. 2 | 5, 24.11.54 453 18 | 4.38.20 
| 29 [M. | 6. 1.18.32 | 6. 8.21.43 | 4-19.12 | 3.56.14 | 
J 30 [ru. | 6. _ 21.17 | 6. 22,197.12 | 3-29.58 | 3. 0.49 
K 


te r 


* 
= OE 88 HAS . 
ors ? 4x < X l [ 
I 2 
q V , 
9. 


[66] r 

N | S | 9 's Fals. s Right! sight he's De- Y s ve] 
SS ſage over; Aſceu. atjAſcen, at ſclinationſclination] 
S 2 %2 4 Merid. Noon. [Midn. [at Noon,jat Midu. | 
46 EDM” 7 00m; ood omar Was 100-5008 ham amor, ane" > 
"EZ ES] . u D. M.] D. M. D. M. D. M. 
n 9 6. 52 169. 9175. 45 0.39 8 7 11S ; 
2 Au FOl '©.43 | $82.22 | 159. i % 4 d 
3 V. 11 8. 34 195-43 | 202. 29/10. 23 12. 31 

4 [Th. 12] 9. 26 20. 20 216. 1514. 29 16. 14 
153 F. 143} 10.20 | 223. 14.1 230. 171/45 ig. 0 
6 sa. 14] 11.14 | 237.23 | 244.29 19.59 20, 40 
1. i 12. 8 | 251. 34258. 37 zi. 4 21. 10 
8 [M. 16/13. 1 265. 35272. 27/20. 59 20, 31 
9 To. 17 13.52 | 279. 12 | 285. 489. 48 18. 50 
10 [W. [18] 14.41 293.15 298. 331/40 16.18 
11 [Th. 19 15. 2) | 304.42 | 310. 42 14. 46 13. 5 
144 . 4 , 10. . 5 


o 
O 


1 79. 42 
e 
34 1. 7 | 109. 48 
4 2. 4 | 124» 32 
51 2.59 | 138; 50 
of 3.52152. 40 
7] 4.43 | 166. 10 
8 5-34 | 179. 28 
gf ©.25 | 192. 47 


87. 13 21. 9 20. 54 
102. 18020. 19 19. 24 
117. 13018. 10 16. 38 
131. 4514. 51 12. 49 
145. 48010. 36 8. I4 
159. 27] $+45 | 3-12 N 
172. 50 o. 37 NI 1. 578 
186. 7] 4. 298 6. 565 
199. 28] 9. 17 11. 29 


TW LCN 
=] & Semid*, { Semid*. Hor. Par.] Hor. Par.. N 
e den | da. | pat] pat lea, 
2 o [2 , | Noon, [Midnight.] Noon. Midnight.“ 3 $ = 
2 | oe Sj 4 . AE 
'#| FM. s. M. s. M. Ss. N. S. 8 85 8 
1 M. | 16.11 | 16.10 59. 2359. 19 4816 4821 
2 Tu. | 16. 8 16. 6 59.13 59. 5 1482814838 
3 [W. 16. 4] 16. 1] 58.57 | 58. 47 1494814860 
4 [Th. | 15.58 | 15-55 | 58.36 | 88. 24 [4874 4889 
8 F. 15.51 15.4758. 1157.57 14995 4922 
6 8a. 15. 43] 15.39 57. 4257. 26 1494114961] 
7 Su. | 15-34 | 15. 2957. 9 | $6.52 49835004 
8 [M. } 15.25 | 15. 20 | 56. 34 56. 19 [502515049 
9 [Tu. | 15.16 | 15.11} 55-59 55.43 1507215993: 
Io W. 15.75. 3 | 5527 | $$+13 11465132 
1141, 14. 59 14. 55 N. 8 54. 49 5140 5163 
12 . 44.53] 7451] 54439 | 64.31 51776187 
13 Sa. 14. 5 | 14.49 54. 26 | 54. 22 5194199 
14 S. | 14.49 | 14-49 54. 21 54. 23 52016198 
15 M. | 14.50 [ 14. 5284.27 64.34 51936183 
16 [To. | 14-55 | 14-58 | 54-43 | 4.55 716165 
17 W. 15. 2 | 15. 7 55. 10 .55.27 j513615114 
18 [Th. | 15.72 | 15-17 | $5.45 56. 5 50905064 
19 F. [. 23 | 15-29 | 56.27 | 56. 50 50366006 
20 [Sa. | 15.35 } 15-42 157-13 | 57.37 1497714947 
21 [% | 15.48 | 15.54 | 58. © | 58.22 [491814891 
22 [M. 16. 0 16. 5 | 58:44 | 59. 3 486404847 
| 23 [Tu. | 16.10 | 19. 14 | 59. 21 59. 36 48194800 
24 [W. | 15.18 | 16.20 | 59.49 | 59.58 47844773 
25 [Th. | 16.22 | 16. 23 | 60, 5 | 60, 8 [476514761 
1 26 F. 16. 23 16. 23 60. 9 | 60, 7 4760 4763 
| 27 Sa. | 16.22 16. 20 | 60. 2 59.55 [476914777 
28 [SV. | 16.17 | 16.14 | 59.45 | 59. 35 478804801 
29 M. 16. 11 16. 7 | 59.23 59. 10 [48164832 
30 Tu. | 16. 4 | 16. o | 58.56 | 58. 42 48494866 
* 41. 


wr 


SIPS ITS OW are ts F — * ö RIES. . 
Fe. — q n - 2 „ ITS. 2 > O'S 1% #-> -? jo wo 2 7 . l os as. SI, yn "a \ 
. DE SAD nn Ro TE n n 


tis 1 
3 I AL * x *** 
* „ „ . og), As, 


| Tun "TRY 7 rr rarer rr Fi 
616£-+Þ gf 9 ' 65 ££ "LF Fiz *1. -*0F IOW IT *95 *15 fob g SS [11 18 55 +1 
gÞ'g1*9S z *9þ LS jg 165 [15 1 *09 of: 29 [SE *LE *£9 [SE S *Sg joÞ *££ 499 ['Iarry [fr 
15*1 *89 [8 of 69 |z£ 88-0 e L 2 ers- EL 62 SL pr £5 gh [Le 2281 TI 
oÞ*156L Iz «m7 3 il SI *OZ 'Þg | 11 
: — o Free pig 51 1 5 [FE gg 9b ier g 11 

SOS- [11 *LS *05 1 2s (OC +15 *£5 |'L2 6155 [LE L gs 9188 g » *65. u 
81119 |£S 29 8 1 0 e 1 9 „9 62 9 1g ol 181 95004 216 
o *Oz7'EL [9 28 FL f +2794. [£15 *LL N | g 

. | *6 29 L £9 [z 495 rg j05 o 99 [LF sr 9 8 

711169 [f ol oe? 24 fe 08 L 124 115 r ges o Jeu “ 
62 6 og [oz 'g1 28 1 — 8 890% 88 ud 5 
. t 5e L s 695 [zþ o og |S 6 19 [7 829 8 

62 L8˙09 pe LF -09 LLS 4g es g 69 [[25:65*0L [67 1 2U Lr *þL [LÞ SE S Fammby 5 
928 LL [61 1+ 8. 57 4 og Ig? ig | | a 
2 b Lr et Lo [£255 IE oz 2 9 62 HE | EZ 

g *z1:98 [#5 5+5 LE 'ps 18 68 8 +12 1+ eg r fb [1 -gb-bþ 28 18 9 [gb 551 ogb a 
F686 [L *+F 515 6282 *£5 [65 521 +55 8 ˙48·98 [61 52+ 858 7.09 13 *Z1 29 WV 1: 

Ys 91 *zF 9 62 *Lz Y e 1.80 68-2“ 11 *67 *FL q g I 
SWwalkmwa $swasnd fswals wid 8nd fs Wea | ury [Ss 
"S300 — nos en SIf ino 2! | smoH 6] *$anopq 9 | 'sIncy £ | *yvooNy- | HS fa) 


*J21 30 we SIE1S Way pur *ung 0. 12]1dJ, s. < Jo S2IUrgIq 


— 


. c A SR 


— 2 wg n - 
. ͤ „37 ² fL 


4 


FIRE 1 ENCE ers ls xe ANG CRE A io e 
Edi RD. - I ESTES To opt gn, ad 


— : 
N — —ͤ————wxͤñ a aa — 1 - IF. — — — 
\S ET | 
— 7 f | 
| i | 8 | | gz 6 L 1 (| 
| 1*12*6E [g1 *£ *1+ f *SÞ +2Þ [Sx gr r L e117 gh fpr eb SOL JSE LE 6Þ [rr 12 415 [s) fo? 

es £5 Ig 6+ +5 [2 £8595 fo 1 88 oz fog [S+*iLÞe19 [(z 9 281 *5g 7 
Done 3 . 
erz 12 2 gz [15 40 52 62 4 e gez [gr 12 Of [oz 'g 28 [15 +55 LL 95 | 
ez h e [Þ 18 LE [SS *g1 *6E 155 4g *1Þ IIÞ Let foz (Ex be iL *g9þ go g u rofd 2 
sss. os ses L +15 sog ss [gz e 5 g IEE 1 465 fe 19 fr 1 290 2 
6 *1+'+9 sz og *99 [zÞ +51 *89 Jo 6 o 1 - | 
a@ | | 19S 5 +1 jj6+*6+g1 ei 1 07 [gz 61 22 [6.45 7 Sz] 
> g1*1S'Sz fer L l [57 *ÞF7 467 92 „ 62 SLi es sine [7L *2E of 62:61 78 mn bz 
| of *L „f [9 *gf oi 28 27 j6rrgE-£+ gd +, St [11 oLE gb 2 9 g "on © 
— [zÞ*+£-6+ ſo is [g* of 28 It; *gS *£5 s 2:55 165 *75 *95 ser 1 8s [6 95 97 | 
1812119 188 *29 [87 8 0 6 62 59 [fiese jþ 61 89 [oÞ *£+ 69 lz 8 11 1 
Piz 1g 98 L os 61 *5L z *£Þ g ug g j15 462 51 [15575 · 0g fir S128 ane au 1 21 
\ . [1zge fg [So 5g Igr 82 98 58 Ss s *6g 05 62 *06 [6 1816 [zÞ *£1 86 S?UL 51 
flies “r6 1 Se jo '61 » [ob oh g6 Li oops Lz 101062 S hf L or 1h 
| joÞ'gz 501% *OS *go1[$5 *11 *gor|SE *£E 0 10[C 15S ois LI 2112888 L115 11 ; 81 
Irxb-z gi isst $þ-{11]55 9 61166 62 071 | 21 
NaN unN |. | 
d no 17] 'SINOF4 SI | snoH SL | SINOH A }| *$NOF © | 'SNOFq 9 | 'sinof £ uooN 81518 3 
— = x i. _— e ee a Thee a . 


— 


2 


nn * 


— — PIR 


6 


9— 


= at Rear” 


COTS IE SLES 9 


r 


- — 
—— — 


8 


* Ae 


-_ — = ns Boom 


2 9 5 


— — - — — — — — —ůb nmr en 
$ bbs 6886 jſÞ *1£+L6 1 5 96 ]£1 L 6 3 "7 20 
Þz'.£'16 [85 g 06 JIE og de 211g ies [95 (+ bg 81 9 2g 98 L119 
jo$:g+*6L [65 61 81 f 18 29h Jo 22 154 52 se S L [21 ol i · 69 
E 19 [91 sz 499 jor 5s eg lgr 552 £9 ſ 819 [LE bz og gs fr s LS | r5oaruy [IT 
riss jO1:177 +5 * 02 JoE 'g1 18 [8 S9 6Þ Ig » g erg ss +SÞ OI | 
1E:g££Þ [95 +5 t jor EE ob JE£1 40 e S *L'LE [gÞ £5 558 [Ez oz eL [gp gers jo | 
z 112 [Ex 69 62 [618 2 [12 1 *gz 8218 [gz '£2'f72 [LE 0 12 [05 t51 OZ 8 
S | i | 119 9 8 
No '6z:fg [F£ 18 19 ]£5 *£1 409 [95 *SE gs 89 61 +61 555 [S o? h 2 L 
© [SE*zz:05 [er *£þ *gÞ [SEE i [+ of i [gf ff Et [gr ef ob [ob +27 ob ſo 26 8 | wu roſdgſo 
16:17 LE [$5 61 +59 foE tht $8 Jn £5 e1 jor S10% ſoz FE gr JE 215 192 [SS 1g 557 5 
— 82·92·92 [75 *£+ 17 Ig 1 o sor 181 5 | 7 
"oY $7 207 fol 155 *+5 489 [LS 511 9 [15 *g7 199 lia 
e.. oz *2 29 f 81 09 85 881895 88% 5ſt ers n 180 „ 
J 9e 2186 [LS Lz r g 0:65 [gz 8116 [811968 8 18 | ON „ 
gs e [£5 *g1 FE cs e :2E fo 10 % 6: free z [57 ob 52 1 L br I- | 
401 {107111 :6£ gi 1 L127] LS +22 Silz L11ſe reg 211. * 
65*L2'OTT[Lz 6+ goiſz Soi tor og ˙ SS: Forer +1 *2o1[25 SS: oon. — *g6 | 891 I 
 LSWASW'd [SWalsmwa was wid SS 1WaH [SIG | wuwuey 48 
non 1. ct BI non 1 ino er no 6 [ no? iu £ | uooN eis a 
| _—_ jo yam SIE}S WO pur Aung wo} RPA { 30 SDOUZYICT Ta 
— ere ceded — eg 


PE N * 


8 


5 e SS” 


| ] TY N | 5 gs 1 8 ads 
| BE R ro 
or LS 9s L 55 Peres 14.) 25 be 81 05 55 * 85 -5mnSayj 9 
2K 2 EE FR I FRE | | ? | 
1 1 | „355 Fo 21 0 : I *{þ 
7 ho! +z · y zonſ(65- 11· 1010 · 58 66 fog 88 6 [le 1296 ' ff] 
7 16 ]£1 *15 «6g 6 I gebe 27 Sz 95 g 9 188g 62 
+ 02 *gL. lor 1 91 u L [95 zel jt 2 11 [S1 o [rung ay [87 
65 ˙0 9 [95 '61 *£9 f 619 [5 +8565 [65 91 88 [gb 8 90 l 
FE 1815 8865 5 I's 87 [of 95 fis ++ +4 f £ 7 loz 
| Wa: SWmE ene . — OY: 4 
+ Jofi:fi cor -e gt se £508 ZE 1-58 (Ge FEMFE | . 112 
gz „1 · 2 for S l f os Sz foÞ 55 er [EE 22 22 61 05 ο | PPV Plz 
F 2 Feine e 
| 8 19 [65 *4£ 465 [gf 1 8 Nob: gz'gd be gs +5 IE be ss ps S 19 | cyedagu [or 
2 IT *Z5S *gþ es; . 2s ges | | gz 8 o 6 
| y 1 ; 4 py bs 097g 1 81 7 
la -v. 98 6 0 » 5g Es 55 ig [55 e11 7g rg 7 72 6¹ 14k g jt *6£ 90 | ALI 
SE*g1*SL % +5 £1 [gf 29 L [6 1114 85 669 6 62 89 sbs 'g * 18 *gþ +59 feImby vor 
F-'gz'+9 or ·6 *£9 [31 0 19 [oF 1g +09 [2•81 65 98 8 LS Fr 88 98 12 85 6 
zer s gz gb [97 ge 15 e 8 55 3 I 
1SWQ [SW CM: Sas Wa. FE SW Twas aur = | 
. — ol imo $1 1 — 21 f|<anop 6 || — 9 I £ | ub | Sms jo | 


— > ns 


— 
_ —— 

rr oo 
— ———— 

% . 

4 

7 
4 


— 


. 
— — 


1 
n 

| | 
| 

| 
i 

ö 

iti 

{1 
l 


% 


= 
2. 
> 
— 


- & » " 
3 a. Fe 1 « $ . * = OST 


r 


nfigurations of the SATELLITES of 3 UPIT E RE 
at Half an Hour paſt Nine o' Clock in the Evening. 
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The Eclipſes of JUPITER's Satellites will not be 
viſible this Month, Ju?ITER being tg 
near the SUN, 
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| meter of] paſſing theſ of the _ | of the Sun's] the Moon's 
the Sun. | idian. Sun. Diſtance: Node. | 
M. 8. M. S. 8. D. Mi. } 
15. 46,9 2. 23,0 0. 009240 74 26. 21 F 
15. 47,0 2. 23,0] 0.007182 | 7. 26. 2 | 
15.47% 2 2. 23, 1 0. 097077 7. 25. 43 
15. 47,0 2. 23, 2 o. 006903 | 7. 25. 24 
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| J. 13. 55 3. 18 8 3. 28. 48 2. 26818. 2 N 1. 19 
4 8. 22. 10 4.10 | 3.28, 39] 3.12 17.22 8 
79. 0.3 4.50 1 A „ . 
10 9. 9. 5] 5-37 3. 25. 5 4.27 [16.37 | 0.28 
139 . 56 6.12 | 3.24. 3 4.45 116, 36 o. 8 
18 K 29. 12 6. 38 J 3. 22. 4 57 16. 47 23. 41 
„ 3 3-20. 5] 4.48 j19. 11 : (23. 24 
£2110. 17. 20] 7% © | 3-48. co] % % 119.43; 23. 
25/10. 28. 471 6-49 3.18. 2813.53 „„ 
28[11, 11. 4] 6.20 | 34+ 18:49] 12 ji8.59- [22.45 
| 31 i, 24-317 3-29. 1 3: 2% | 2 25. 19. 34 22. 40 
{ | VENUS. 5 GY 
i| 4. O. 38 2.26N} 3. 18. 29] 1. 1 N 23. TRIES 37 
7 4-10.23] 2.48 | 3.25.51] 1. 11 22. 10 0. 44 
, +» 19 - 120-45 1 0.51 
19 4. 29665 3. 17 | 4. 10. 360 1. 25 18. 58 0.57 
219.40 3-23 | 4-17-58) 1. 28 116.2 [I. 3 
| * MXN. | ; N 
' 1 1. 339] 0.319 6] o. 2281. 37 Nijz1, 4 
4 o| ©. 18 | 
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Se I l 
_ =] #{S.D.M.S. S. D. M. S. D. MS. 
FC 

1 W. 6. 29. 9.27 7. 5.58. 1 2.29.15 81. 
2 Th. 71.4. 1 7 19.24.30 3.27; 7 

3 F. 7. 26. 2.48 | 8. 2.37.47 (o. 9.478 

4 Ba. 8. 9. 9.38 | 8. 15.38.26 [l. o. 40 N 

5 Su. | 8. 22. 4.178. 28.27.75 [z. 7. 2 

6 M. 9. 4.47.23 | 9-11. 4.46 [3. 5.44 

Tu. 9. 17.19.24 | 9. 23.31.24 3.54.24 
8 [W. | 9. 29.40.49 fI9. 5-47.40 [4.31.15 

9 Th. $10. 11.52.24 10. 17.54.51 [4.55, 6 
10 F. 10. 23.55.23 JI. 29.54.14 5. 5.30 
11 Pa. [11. 5.51.43 FILL. 11.48.13 5. 2125 
12 [C. 11. 17.44. 7 11. 23. 39152 14.46.19 
13 [M. II. 29.35.57 | O. 533. 1 [4.17.54 
14 Tu. } ©. 11.31.29 | 9. 17.32. 2 13.38. 9 
15 [W. o. 23.35.14. 29.44.45 2.48.17 
16 Tu. 1. 5.52.11 1. 12. 3.10 fl. 49.48 
17 [F. | 1. 18.27. 15 1. 24.53. 4 o. 44.30 N 
18 al.. 1.38, ©4-2+ © 759 0. 24. 36 8 
19 [Su. 2. 14.48.48 | 2: 21.41. 4 [1434-40 
20 [M. | 2. 28.40.14 1 3*˙* 5.46. 6 2.41.27 
>1 [ru. 3. 12.58.13 3. 20. 16. © 3.49. 9 
22 [W. 3. 27.38.37 4+ 5. 5. 4 5.54 
23 [Th. 4. 12.34.15 4. 20. 4.58 [4.54.25 
24 [F. 4. 27-35-56 | 5+ 5. 6. 1 5. 2.55 
25 Pa. 5. 12.34. 2 5.19.59. 1 EY clan 
26 I8u, 5. 27.20, 6 | 6. 4.36.39 [4.19.10 
27 M. 6. 11.48. 9 6. 18.54.17 3.31.31 
28 Tu, ©. ir, J. 2-49. 0H.2085 7 
20% W. 39.5 | 7. 19.24.28 1.24.52 
30 [Th. J 7. 23. 4.12 7. 29. 39:18 [0.14.43 8 
31 K-35 8. 6. 10. 11 8. 12.377 5 54.34 NI. 
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ls 9 9. 5 | 
3 F. 12 9. 2 233.4: | 240.39 19.27 20. 17 
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. | 81. 6. 4 210747 224111 „ 
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„ | Phaſes of the Mook, | 
[SS] = nag, 6 1 D. H. M. 
1 E | | =" — 5. 10. 27 
— — ——Laſt Quarter — = 14. 5 
1x Sa. [Lammas-Day. | . Moon — 20. 11. 18 
—— | — rſt Quarter — 27. 3-1 | 
2 [Su. StR Sunday after T. inüy. | — ; 
3 [N. |. ©: Other Phenoniena. - | 
4 Tu, . —ä— 
* by. 5 DHM | — 
6 Th. Frans, of our Lord, | 1.22; IG +, 14 I 
74F. Name e. 4. 9.21 CB 
8 Sa. 96. 0.10 CoM ot. 
— 5 | r 2. % J an La 
1. gth Sunday after Trinity. | | F 
13 M. St. Lawrence. 13. 2 Xx & diff. La 
11 Tu. |Prs. of Brunſwick born. „ 25 
| 12 W. Pr. of Wales born, 1762. 15. 7.32 118 : 
13 Th. | n (e ot 
| 1 * diff 'T 
14 |F. 16, 87 K diff. Lat 
| 15 8a. | EEC 
1 nie OO 
16 [Su. [10th Sunday after Trinity.[17. s 24 diff. Lat, 
"IJ M, | [Pr. ML born. 43. | 
18 Tu. 22, J. 3 O enters m | 
19 W. | 2. 2 f my diff. Lat. 
20 RK | — 
21 [F. Ps. . Hewy born. 23.17 (any | 
22 Sa. | 25.11.12 (4 
| - $1.39 41 ad 
| 23 | Su. 11th Sunday Fr Trinity. 26. 9.28 ( - + 
| 24 M. &. Bartholomew. 14.20 (> 3 
25 [Tu. | 79.14 Cm 
26 [W. . 21:51 K 
27 [Th. 28. 3.47 Ce hiuchi. 
28 F. st. Auguſtine. 294 Ln me diff. Lat. 
29 [Sa. St. John! Bapt. beheaded. | 26 - > 
— 3. 6 C1 ad 
30 [Su. [oo Sandy fir Ting. 31.15.17 By. 
3¹ 22 | | : | 4 | 
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— Sun Sun's Sun's —— 55 | 

312 mw Right Aſc. | Declin. ſof Time Diff. 

3 * 5 Longitude. 1 North.] Add. | 
— o -, e 8 
Fs. S D.M.S. H. I. 8.|D.M.S[M.5.|. 
11 — | " ME | 

1 Sa. 4. 9.32.13 | 8.47.55,7 | 17.53. 2] 5.82, 20 , , 
2 Fu. 4. 10.29.40 8. 5 1.48, 1 17.37.35 5.48, o * 

3 M. | 4-11.27. 8 | 8. 55.39,9 | 17.21.51] 5.43,2 ep 

4 Tu. 4- 12.24.36 | 8.59-31,1 | 17. 5.51] $.37,9 579 
Is. 4. r 16.49.34] 5. 32,0 
3 3 8 6,6 
| L141 9. J-11,0 1 149.33. of -:$120,4! 7 

: 4 | 4:14 1257 9. 11. 1,0 | 16.16. 10] 5. 18,2 4 
8 [Sa. 4. 16.14.40 | 9. 14.49, 15.59. 7 510,4 8,3 
| 9 |S. | 4-17.12.14 | 9. 19.3749 15.41. 4+ 7573 8,8 
5 FP . 1 53, 

10 [M, 3 8 5.24. 42 73 © 
11 ru. 4. 19. 7.27 9. 26. 12,8 | 15. 6.17 4.43, 9 9,9 
12 W. | 4-20. 5. 5 | 9.29.59,4 1 14.48.12 4.342110, 4 
13 [Th. 4-21. 2.45 | 9+ 33.4525 | 1429.52] 4.236011 
114 F. | 4- 22. 0.29 | 9.37.31,0 | 14.11.18} 4. 12,6 1178 
1 4. 22.58.11 | 9. 1 Y 

4. 23-55-56 | 9.45. : | 3:49-1 | 

17 [M. | 4: 24-53-43 | 9: 49.442 | 13.14.15] 3+3 11-330] 
18. Tu. | 4. 25.51.31 | 9. 52.28, 12.54.48 3.23, 13730 
19 [W. 4. 26.40.21 [9.6.11 | 12.35. 9 3.10, 14,0 
| 20 Th. 4. 27.47. 129. 59.5 3,8 | 12.15.18} 2.56,1 | 

FE ͤ ͤ ͤ—— 
121 F., . 28.45. 5 18. 3.35, P11. 55-15 241,7 14,8 

22 8. 4.29.43. © 10. 7.17, | 11.35. 1} 2.26,9 15,2 
: F- o. 40.56 10. 10. 58,9 | 11.14.36 2,177 

24 M. } 5. 1.39.5 3 10. 14.39,7 10. 54. 0 1. 55,9162 

25 [Tu. | 5. 2.36.52 10. 18.20, | 10.33.74! 1. 39,8 

26 [W. | 5. 3.34.52 10. 21.59,9 | 10.12.17 1.23.21 

27. h. 5. 4.32.53 0. 25.39, 4 9.81.1 I. 92241773 
28 [F. 5. 5.30.55 10. 29. 18,5 | 9.29.56 945.9 7577 
29 Pa. 5. 6.28.50 10. 32.5), 3] 9. 8.32] 0.31, 2 . 
30 [s. | 5. 9,2). 4 lo. + 36.35,8 8.46.59 0.13.2) ; 
| — — — — — 7 
| 31 [M. | 5. 8.25.11 10. 40.14,0 8.2 5. 18 Sub. 5, 2 
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4 Semidia- Time of Do Hourly Logarithm Place of | 
: & | meter of [patting the Motion of the Sun's] the Moon g 
the Sun. Meridian. of the | Diſtance, F Node. 
. 8 Sun. . 

M. 8 NM. . NM © FEW 
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2 [W. 5. 10.21.28 | 10.47.29, 2 1.41.31} 0. 43,0 rg, 3 
3 [Tn.] 5. 11.19.39 | 10.51. 6,4 5.19.27] 1. 2,3 19, 6 
4 IF. |] 5. 12.17.51 | 10.54.43,3 6.57.16] 1-21,9 19,8 
5 Sa. | 5.13.16..5 | 10.58.20,0] 6.34.53] 1. 41,7 hay: 
— — nad 
6 r. | 5. 14.14-21 | 11, 1.56,5] 6.12.33] 2. 1,7 20,2 
T7410: 1 .15.12-39 ] 11, $348 „ 
8 Tu. 5. 16.10.50 11. 9. 8,9] 5.27.25 2. 42, 3 20, 5 
W. | 5.47. 9-21 | 11.12.44,9] 5. 4.42 3. 2,8 20,6 
10 Th.] 5.18, 7.46 | 11.,16.20,8| 4.41.54} 3. 23,4 
| Y | | ang —— |20,8 
11 [E. | 5.19. 6.12 | 11,19.56,6] 4.19. 1 3. 44, 2 20,8 
12 Sa. 5. 20.44-41 | 11.23.32,2| 3.56. 31 4. 550 20,9 
[2 106 $21. 3.13 | 11,29. 8 3 11 4. 25449 20,9 
14 M. 5. 22. 1.45 | 11.30.43,4| 3- 9.85 4. 46,8 20,9 
Tu. | 5-23. 0-211 14.34.1901] £40454 5 7577; 

. — | — e, 
5. 23.58.59 | 11.37.54, 2.23.32] 5. 286 20,0 

5. 24.57.39 | 11.41.30,2| 2. o. 16 5. 49, 5 20,9 

5. 25.56.21 | 11.45. 5,8] 1.36.55] 5. 10, 4 My 

5.26.5 5. 6 | 11.48.41,5] 1.13.30 0. 31,2 26 

5. 27.53.52 | 11.52.17,24 0.50.13} 2, 

— — | 20,7 

5. 28.52.40 | 11.55.53,0] 0.26.48] J. 12,7 20,6 

5. 29.5 1. 30 4.59409 ©. 3-23] 7˙33,3 20,6 

6. O. 50.22 12. 3. 4,8 O. 20. 3] 7+ 5349 20, 4 

6. 1.49.15 | 12. 6.40,9] 0.43.30] 8. 14,3 20,3 

16. 2:48.10 12.10% 6.581] 8. $4,607” 

- | — — 20, 

„ | 12. 13.5 3,5 1.30.23] 8.54,” 19, 

6. 4.49. 5 | 12.17.30,1] 1.53.48 9. 14, 19,7 

6. F. 49. 5 } 12,21. 5,9 , 9. 34,2 19,5 

6. 6.44. 7 | 12.24.43, 9 2.40.30 9. 53,8 19,3 

C. 9.43-11 | 12.28.21, 3. 3.58110, 13,1] 7? 
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I. Satellite. 


II. Satellite. 


"» * 9 


III. Satellite. 


Immerſions. Immerſions. _ 5 
Days H. M. 8. [Days II. M. S. Days H. M. 8. 
2 „ 3} 1. i | 21 0:4 6d. 
141. 39.40 6:1-15- 13-9 31 ͤ 
| 5 | 29. 8. 53 10 [ 4. 30. 3 [| 10 0. 43.18 I 
1 7 | 14.38. 1 [13 | 17-47-59 || 10 4.17. 8E 
9 | 9. 7-10 7] 7% 5. 55 [17 | 44% 24 | 
11. 3. 39.18 20 | 20. 23.50 7 | %. 18. 4% 
I2 | 22. 5.25 || 24 | 9-41-42 }| 24 | $. 45-21 1 
*I4 | 16. 34. 34 || 27 | 22. 59. 30 || 24 | 12. 18. 56 E 
16. 11. $44 „ 
18. 32.49 IV. Satellite. 
2809 6 166-1 
21 } 19 3 hy 
2. 9. 23 | 
23 | 1. 9 6-1- Gica ral 
5 Ly 9. 7 22 10. 1 
28 20 24 23 [. 58. 39 K 
14. 56. 28 
1 l 
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III. SEPTEMBER 1789. [99] 
S Semidla- Time of Ds 3 ly Logarithm [Place of the 
S Motion SI Woah” 3 
S<| meterof ] paſſing the 8 of the Sun's] Moon's 
2 2| the Sun, | Meridian. Sun. Diſtance, | Node. 
= | un, | 
8 | 
0 82 N 
M. Ss. M. S. M. S. | S. D. M. 
115. 55, 1. 4,3 2. 25 %% Jas "4 
„ 99 I, 440 2. 25,8 o, 02864 Jo 22. 45 
13 | 15. 58,of 1. 4,0 2. 26,3] 0,c02154 | 7. 22. 26 
1915. 59,5] 1. 4,0 j2. 26,7 0,001472 T7 A429 
25 | 16, 1,2] 1. 4,1 2. 27, 3 9,000720 | 7-21. 46 
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fro] SEPTEMBER IVI 
| telioc-n-]Heliocen-j Geocen- |Geocen- "Piet Paſſage 
e uic Lon-J tricLati-] tricLon-| tric La- PT over 

S 5 tude. gitude. | titude. | on. Merid. | 

* . D. M. |S. D. M. D. M. D. M. H. M. 

| MERCURST, : 1 

| : 8. u . 15: 42 1. 34 NI 8. 15 NI o. 15 

HS 3:20] 4.43 . ß 
7 6. 14-25] 3-49 [. 23. 35 1. 6 | 3.33 | 0.33] 

10 6. 24. 34]. 2. 33 6. 28. 46] o. 48 1. 13 NI 0.40. 

13] 7. 4. 5] 1-26 6. 3. 480 0.28 | 1. 58 0.47; 
1 10] 7. 13. 5} 0.20 N 6. 8. 40} o. NI 3.20 0. 54 

o. as 6.13a 231-9; I5 Sf . 

5 0.1] 1.4 „ 3.37 1. 6 

$5] 8. 8.29] 2.42 6. 22: „nn 

. 10.43] 3.30: |} 6.26. 39 i 22 ji 34 | 1-16! 

20] 5.22. 14] 4. 10 | 6.29. 251 1. 36 12. 47 1. 19 

Z : VENUS. | | -” 
+5 11-0 1. 53 N 6. 4. 35 O. 55 NI 5. 598 1. 34 

tri. 2 6. 1% 0:41: tt £ 1. 39 

0. 5 „i, = | 1-89 

19] 8. 9. 41] o. 18 NI 6. 26. 24] o. 9Nj[1o. 6 [ 1.50 

25 8. 19. 131 0.165 7. 3-52] ©. 8812.57 1. 56 

py MARS. 5 | 

| J 2. 5. 57 C. 34N| 3.10. 32] 0.29 N23. 32 N[20, 1 

7 2. 9. $1 0.40 | &. 14. 161-0, 36182. 19 1#9."58 

. 45 3. 17. 551-0; 41 19. 50 

:) M ],. 139. 4d 

8. 56 3-25. 104% ME 2 180. 45: 

{Þ IU FL Ea 5 

1] 4. 13. 19] O. 45 N 4. 17. 230 o. 38 N16. 15 N|22. 34 
74. 13. 480 0.45 4. iS. 39} ©: 30 i 122. $9 

xl 4 34. 10] 0.46. 4. 19. $31+9. 40 % 122.40 

bol 4. T4. 45] 0.46 | 4:21. 4] 45 Þg- B- j21d4 

125 4. 15. 131 O. 47 4. 22. 14] 0.41 114. 46 121.27 

1 8 A DNN. 
| 1:1. 19.33] 2. 7811. 20. 44 2.22 8 5. 51812. 44 

#111. 109. 45| 2. - 11-20. 17] 2. % nn 

1. 19. 57 2. 8 11. 19. 49] 2.2 13 m. 

2. 8 ji. 19. 221: 2.2% 5.2 11. 34 
125/11. 20. 21} -2. 8 11. 18. 55 2.2% 5. JH. 78 


——— — — 
* 


— 


3 4 
Ju. SEPTEMBER 1789. [101] 1 
Sl S Moon's Lon- Moon's Lon- | Moon's La-] Moon's. 5 
{== <= gitude at | gitudeat | titude at |] Latitude 0 
F Noon. . | Midnight, Noon. | at Midng 1 
= — 2 wy — — 8 109 
1" 3] 58. D. M. S. S. D. M. S. D. M. Ss. D. Ms. 14 
13 Tu. 10. 5.30.11 flo. 11.31. 9 4. 48. 7N 4.5 5.45 5 
2 [M. 10. 15.30.48 0. 23.29.17 |5. O. 4 |5. 1. | i 
j 3 Th. 10. 29.20.52 [Il. 5.23.43 4. 58. 45 [4-53.11 
1 4 |F- 1. 11.20. 3 I. 17.15.57 [4.44 25 4.32.36 
5 a. 1. 23.11.39 11. 29. 7.21 [4. 17. 48 (4. 0.11 


Su. o. F. 3.15 | 0. 10.59.36 [3. 39.55 [3.17.12 | 
M. o. 16.56.40 | 0. 22.54.49 2. 52. 14 2.25.17 
o. 28.54-20 | 1. 4-55-42 |1. 56. 33 [1.26.21 | 
W. | 1. 10.59. 1) [ 1. 17. 5.38 fo. 54. 56N[0.22.36 N 
I {Th I. 23.15. 11 | 1. 29,28. 34 fo. 10. 18 S [0.43.27 8 


© © So O 
— 
[ay 


11 WF: 5 5.46.16 | 2, 

| 12 Sa. 2. 18.36.57 
13 125 
14 M. 3. 15.32.53 | 
15 [Tu. | 3. 29.42.48 


2. 8.52 1. 16. 28 [1.48.58 | 
5.10.58 2. 20. 34 2. 50. 45 
8.38.37 3,19. 7 [3-45-10 | 
22.34.19 4. 8. 25 [4-28.18 | 

6.58. 9 4. 44. 22 4.56.11 


— 


17 [Th.] 4. 29.19.16 | 5. 6.54.57 5. 2. 13 [4.5343 
18 [F. 5. 14.32.55 F. 22.11.52 [4. 39.58 41.10 

19 [Sa. F. 29.50.17] 6. 7.26.51 3. 57. 41 3.30. 3 
2. 5 


2 

2 

3 

3 

4 

16 [W. 4. 14.19. 50 4+ 21.47.11 |S» 3. 18 F. 5.22 
5 

5 

6 

20 [u. | 6.15. 0.11 | 5. 22.29.11 


51 [2.24.50 


* ai. 


| 2x M. 6. 29.52.51 7. 7.10.24 [I. 48. 41 j 1.11.13 8 
22 Tu. N. 14.2 1.2 1, 7. 21.25.49 fo. 33. 68 o. 4.55 N 
23 [W. J. 28.22.12 8. 5. 12, 2 fo. 42. 19g N. 18.28 
$4 24 [Th. | 8. 11.55. 3 | 8.18.31.31 [1.52.56 2.25.20 
JJV. | 9. 1.26.37 [2.55.20 [3.22.41 


26 [Sa. | 9. 7.40.13 | 9. 14. 1. 14 3. 47. 9 4. 8.36 
27 [Su. | 9. 20.12.12 9. 26.19.41 4. 26. 52 14.41.55 
| 28 [M. 10. 2:24.10 10. 8.26.10 [4. 53. 38 |5, 2. 1 
29 [Tu. 10. 14.26. 9 flo. 20.24.32 |5. 7. 1 |5. 8.39 
30 [W. 10. 26.21.47 11. 2.18. 9 [5. 6.55 C. 1.53 
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Sl S D sÞaſs-| y 's Right] y'sRight 
2. <= age over] Aſcenſ. | Aſcenſ. 
3813 2 Merid. | at Noon. ſat Midn. 
F | 55 | 
F811 F H. M. D. M. D. Me 

1 Fu. 10. © | 306.40 | 312. 35 

2 [W. 10. 44 | 318. 25 | 324. 9 

3 . 11. 27 329.4933525 
4 12. 10 | 340. 59346. 31 

5 12.52 352. 3 | 357+ 30 

6 I3. 34 3.11 8. 48 

7 14.18 | 14.30 | 20. 16 

8 nj 5 01 3 0 

9 5.4323 38.60% -44- 31 

0 16. 42 | 50.54 |. . 57-26 


VII. SEPTEMBER 1789. [103} 
3 - Semid”. | Semidt. Hor. Par. Hor. Par- Je FI 
— — 8 
A2 at 'Þ at Nat Þ» at 28 
BO oon. Midnight.] Noon. Midnight.“ 2 8 
F 
8 5 M. S. N. s. M. s. M. 8. U f 
1 Tu. | 14-52 | 14-50 | $4.35 | „„ 
» | 2 W. | 14.48 | 14-40 | 54. 18 54. 13 15205 
3 [Th. | 14-45 | 14-45 | 54+ 9 | 54. © [$20 
4 |F. | 14:44] 14:44] 54 4] 54 4 [$223 
5 [Sa. | 14- 44 14:45 | 54+ 5 54. 7 15222 
6 [Su. 14. 46, 14.47 | 54.11 | 54. 16 [5214 
7. |M. | 14.49 | 14.51 | 54:23 | 54. 31 [5198 
8 Tu. | 14.54 | 14-57 | 54-41 | 54-53 [517 
9 W. | 15. 1] 15. 6 | 56. 7 | 55.23 4514p 
10 Th. | 15.10 | 15.15 | 55, 40 | » 
ii F. 15. 21 15. 27 | 56,26 1-56. 4% eas 
12 8a. 15. 34 15.41 % “ 
13 Su. | 15-48 | 15.56 | 57.59 | 58.27 14919 
14 M. | 10. 3 - 16.11 | 58, 54 } $9. 232 Lene 
15 Tu. 16. 18 | 16, 25 | 59.48 | 60. 13 [4786 
16 [W. | 16. 31 16, 36 | 60.35 | 60.54 4729 
17 [Th. | 16.40 | 16.43 | 61.10 | 61,21 [4687 
18 [F. | 16.45 | 16.45 | 61.28 61. 30 14656 
i9 [Sa. | 106.45 | 16.43 | 61.27 | 61. 19 [4668 
20 [Su. | 16. 3916. 35 | 61. 6 60. 50 [4692 
21 [M. I 16.29 | 16. 23 60. 30 60. 6 14735 
22 Tu. } 16. 16 16. 8 59. 40 | 59, 13 Tao 
23.|W. | 19. 0 15.52 | 58,44 | 58. 15 14804 
24 |Th. | 15. 44 | 15-37 | 57-40 | 57.18 [4930 
£5 IF. 15. 29 15.22 | 56.51 | $6. 20 1560s 
26 [Sa. | 15.16 } 15. 11 56. % ( 
27 |Su. 15. 615. 1] 55.23 | 55. 7 [5119 
26 [M. | 1457 | 14.54 | 54-53 | 54+ 39 [5158 
29 [Tu. | 14-51 | 14.48 | 54.28 | 54.20 [5191 
39 W. | 1447 | 1445] 5414} 54. 9 [5210 
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. 2 — | | Phaſes of the Moon. 
S : @ 8 Sundays, Holidays, &c. D. H. N. 
r | Full Moon - - 2. 4.39 
G © Lait Quarter - 9. 6. 17 
e = 90 New Moon - -- 16. 4. 43 
E Firſt Quarter 24. 1. 11 
3 3 Full Moon - - 31. 19. Q 
: F. Other Phenomena. 
5 a. D. H. M. 
We _ 1.43.29 („ 
6 Su. 24 Sunday in Advent. Ni-] 2. 9-53 478 
7 - 5 [cholas.| 3. O. 26 : CS | 
8 Tu. |Conception of V. Mar 22. I 4 | 
9 8 5 6. v E m * Log 
10 Th. | 
11 FE. 11.54 Im. of 1 ad & | 
12 Sa. * 10' N. 
„ 1 3 ( 's center. 
13 [Su. 3d Su. in Adv, Lucy, | 12. 46 Em. + 10'4 N. 
14 IM. i | 14.21 C2 ad æ* 
ie a 5 18.42 4 
16 [W. [O Sap Camb. Ter. ends.] 9-11-49 CEQ 
17 [Th. Oxf. Ter. ends. 11.13.41 C mm 
18 [F. 13. 1.49 (& 
19 Ba. 23.32 CX% 
. * 14. 4.13 (A 
20 [Su. 41 3 in Advent. 8.54 4E m 
21 IM. [K. Thomas. 16. af Stationary. 
22 [Tu. 18.22.17 06 5 
3 W. 20.19.59 © enters yp 
24 [Th. 23, 2 2 ” ditt, Lat. | 
25 F. Chriſtmas Day. . 477 
26 [Sa. St. Stephen. 24 8 4 vs diff. Lat. | 
— — | 54 
27 [Su. [If Sun. after Chrift. St. 17.16 (/ : 
1 28 M. |Innocents. _ Yum 29. 2 1 diff. Lat. 
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- — — 3 2557 
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8. 38117." 7.34, 322.55. 9 27,6 
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— nn onmermmnnn mnnn — — — — 28, o 
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12 [Sa. | 8.20. 59. 5117.20.48, 223. 9.31 5. 35,1 28,” 
13 [Su. | 8.22. 0. 5817.25. 13, 7123.13.26] 5. 5,4029, 1 
14 [M. | 8.23. 2. 617.29. 39, 42 3.16.53 4. 335329, 
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. — — —— — | — — 29,6 
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18.18.31, 323.2 3.46 0. 51,7 
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; eee Tet RO 7 Ip 
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the Sun. Meridian. Sun. Diſtance. | Node. | 
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i. 4 4 10.4%, . 10, 2 2. 32, 20 9. 993551 | 7.18, 15 
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EXPLANATION and USE 
OF THE 


KAI 


. 


CONTAINED IN THE 


As TRONOMUITICAL and NavTical EPHEMERIS., 


of the Ephemeris are made according to apparent Tims 
by the Meridian of the Royal Obſervatory at Greenwich : 
And the Sun's, Planet's, and Moon's Places, with the Par- 
ticulars depending on them in the 2d, 4th, 5th, 6th, and 


| 1 T may be proper firſt to premiſe, that all the Calculations 


_ 7th Pages of each Month, are computed to the Inſtant of 


apparent Noon, or that of the San's Center paſſing the Me- 
ridian of Greenwich. | 


Apparent Time, at any Place, is that deduced immediately 


from the Sun, whether from the Obſervation of his paſſing the 
Meridian, from his Altitude obſerved at a Diſtance from the 
Meridian; or from his obſerved Riſing or Setting. 'This Time 


is different from that ſhewn by Clocks and Watches well 


regulated at Land, which is called equated or mean Time, 
This will be explained when we come to treat of the Equa- 


tion of Time. | | 
'The Day is here ſuppoſed, according to the Method of 


Aſtronomers, to bepin at Noon, or 12 Hours later than the 


civil Day of the ſame Denomination, and to be counted up to 


24 Hours or the ſucceeding Noon, when the next Day begins. 


Thus the Day of the Month and the Hour of the Day are 


the ſame in this Method as in the civil Account ar Noon, 


and from Noon till Midnight; but from Midnight till Noon 
they differ; for whereas in the civil Account a freſh Day is 
5 | T - ſuppoſed 


1 16 1 - | 
ſuppoſed to begin at Midnight, and the Hours to begin 
over again, in this Method the Day is ſtill continued beyond 
Midnight, and the Reckoning of the Hours is continued up 
to 24. Thus the Diſtances put down to. January 10, 15 
Hours belong to January 11 at Three in the Morning by civil 
Reckoning. 

There are 12 Pages for every Month. The firſt Column of 
the firſt Page of each Month contains the Day of the Month; 
the ſecond, the Day of the Week expreſſed conciſely by the 
initial Letter or Letters, Su. ſtanding for Sunday, M. for 
Monday, Tu. for Tueſday, W. for Wedneſday, Th. for 
Thurſday, F. for Friday, and Sa. for Saturday : The third 
Column exhibits the Sundays and Feſtivals of the Church of 
England, and other remarkable Days : The laſt Columa 
ſhews at Fop the Moon's Phaſes, or the Times of New and 
Full Moon, and of the firſt and laſt Quarter or two Quadra- 
* tures with the Sun: Beneath are contained miſcellaneous 
Phenomena, namely, Eclipſes of the Sun and Moon, and Oc- 
cultations of Planets or fixt Stars not leſs than the fourth 
Magnitude, by the Moon, as they ſhould happen at Green- 
wich by the Tables; the Conjunctions of the Moon with all 
Stars not leis than the fourth Magnitude, which can be Oc-' 
cultations any where on the Globe, between the Latitudes of 
60? North and 40? South : The Entrance of the Sun into the 
teveral Signs, and any other remarkable Phænomena. | 

The Stars are expreſſed by Bayer's Characters of Reference. 
The Conjunction of the Moon or a Planet with a Star is 
denoted by prefixing the Character of the Moon or Planet 
to that of the Star, the Time of the Conjunction being 
placed immediately after. The Caſe is the ſame with reſpect 
to the Occultation of a Star or Planet by the Moon, ooly this 
is further diſtinguiſhed by the Addition of Im. or Immerſion, 

to ſignify the Diſappearance behind the Moon; and Em. or 
Emerſion to ſignify the Re-appearance of the ſame, Thus 
84.) 9 ys 16d, 22/7, ſignifies that the Moon will be in Con- 
junction with the Star 9 V on the Eighth Day at 16. 22/, 
exclulive of Parallax: And 1of. Pe H Imm. 9. 14/7. Em. 
100. 23' ſignifies that the Moon will eclipſe e H on the roth 
Dav, the Immerſion being at qh. 14/, and the Emerſion at 
100. 23", apparent Time at Greenwich. 
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The Occultations ſet down are thoſe ay viſible at Green- 
wich; the Circumſtances of which will commonly not differ 


very widely! in moſt Parts of the Kingdom; but in very diſtant 


Places they will differ very much, owing to the Change of 
the Moon's Parallax, or it may become no Occultation at 
all: The like may be ſaid of Eclipſes of the Sun - 4 
An Eclipſe of the Sun, or Occultation of a-fixt Star by the 
Moon, if obſerved in a Place whoſe Latitude and Longitude 
are well determined, may be applied to the Correction of 
the Lunar Tables; but if made in a Place whoſe Latitude 
only is well known, may be applied to the Determination of 
the Longitude of the Place; but for this Purpoſe an accurate 
Calculation muſt be made of the Moon's Parallaxes in Lon- 
gitude and Latitude, which makes this Method of ſettling 
the Longitudes of Places, though a very accurate one, leſs 
convenient in uſe for Perſons not much verſed in aſtronomical 
Calculations. However, this onght not to diſcourage Tra- 
vellers or Mariners from endeavouring to make theſe Obſer- 
vations as often and as carefully as poſſible, when they ſhall 
happen to be at any Place whoſe Longitude they have Reaſon 
to think has not been well ſettled ; fince the neceſſary Cal- 
culations may be made at any Time afterwards by themſelves, 
at Leiſure, or referred to the Skill of Aſtronomers and Ma- 
thematicians. | 
Eclipſes of the Moon are not liable to * Inecwvenlonce | s 
the Longitude of any Place, where the Eclipſe has been ob- 
ſerved, being deduced immediately by taking the Difference 
of the Time of the Obſervation and that ſet down in the 
Ephemeris, and convertipg it into Degrees, at the Rate of 
159 to one Hour, Se. or more briefly by Table XIV. p. 38 
of the 2d Edition of the Tables requiſite to be uſed with 
the Ephemeris. But, as the Beginning or Ending of an 
Eclipſe of the Moon cannot be generally obſerved nearer than 
One Minute, and ſometimes 'Two or Three Minutes of 
Time, the Longitudes of Places cannot be certainly deter- 
mined by this Method from a ſingle Obſervation of the Be- 
ginning or End nearer than a Degree. Even this Point of 
Exactneſs will often be of great Service, If both the Begin- 
ning and End of the Eclipſe be 3 a wo 1 ty 15 
Fan will be attained. : 
| 'T 2 . The 
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The Conjunctions of the Moon with the Planets, or fixt 
Stars nat leſs than the fourth Magnitude, which may prove 
Occultations in ſome inhabited Parts of the Globe, are evi- 
dently deſigned to inſtruct Mariners or Travellers to look out 
frequently for ſuch Obſervations; which if they happen to 
prove Occultations, and are carefully obſerved, will afford a 
certain Means of determining the Longitude of the Place of 
Obſervation, . | 
The Two firſt Columns of the Second Page of the Month 
contain the Day of the Month and Week as before; next 
| follow, the Sun's Longitude, right Aſcenſion in Time, Decli- 
nation, and the Equation of Time with its Difference from 
Day to Day. , | - 
— The Longitude of the Sun is made uſe of in moſt of the 
ſucceeding Calculations of the Ephemeris, and may ſerve 
either to verify*them, or to make other ſimilar Calculations 
at a different Time of the Day. Particularly it may ſerve, 
with the Help of the Moon's Longitude, to find the Diſtance 
of the Moon from the Sun at any Time, independent of the 
Diſtances contained in the 8th, gth, 1oth, and 11th Pages of 
the Month. To find the San's Longitude at any Time dif- 
ferent from .Noon, Proportion muſt be made according to. I 
its daily Tacreaſe : Saying, as 24". is to the Hour from Noon = 
reckoned by the Meridian of Greenwich, ſo is the daily. | 
Variation of the Sun's Longitude, to a fourth Number; which 
added to the Sun's Longitude at the preceding Noon, gives 
the true Longitude at the given Time. 
If the Time given be that of a Meridian different from 
Greenwich, it muſt be firſt reduced thereto, by adding or 
ſubſtracting the Difference of Longitude turned into Time ö 
(at the Rate of One Hour th 155. and One Minute o : 
Time to 15 Minutes, or more briefly by Table XIV. p. 38, 
of the Requiſite Tables) according as the Place is to the 
Welt or to the Eaſt of Greenwich. Example: Suppoſe any 
one ſhould want to know the Sun's Longitude, January 19, 
1767, at 4. 35, being in 219. 15', Longitude Eaſt of Green- 
wich. The Difference of Longitude turned into Time is 
1h. 25, which ſubſtracted from 4*, 35“, becauſe the Place 
is Eaſt of Greenwich, leaves 30. 10', for the Time reduced to 
the Meridian of Greenwich, The Sun's Longitude the 15 
ceding 
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Nd Noon is 98. 299. 18“. 2”, and the following Noon is 10˙, 
19“. 4”. the Difference is, 10. 1', 2", or 61', 2, the daily 
Vinlation Then ſay, as 24*. is to 36. 10“, ſo is 61“ 2, to 80.3% 
which added to 98. 299. 180. 2”, the Sun's Longitude on the 
preceding Noon, gives 9“. 29% 260. 5 1, the Sun's Longitude at 
the Time given. In like Manner 8 other of the following 
Articles i is to be found by the Help of the Ephemeris. 
The Sun's Longitude ſerves alfo to ' compute the Aberration 
of the fixt Stars and Planets © 
P' be Sun's right Aſcenſion. in Time is uſeful to the praller 
Aſtronomer in regular Obſervatories, who adjuſts his Clocks 
by ſidereal Time. It is alſo uſeful to him for converting aps 


parent into ſidereal Time; as ſuppoſe that of an Eclipſe of 
Jupiter's}ÞSatellites, in order to know at what Time it may be 
expected to happen by his Clocks: For this Purpoſe the Surg 


right Aſcenſion at the preceding Noon, together with the In- 
- creaſe of right Aſcenſion from Noon, muſt be added to the 
apparent Time of the Phenomenon ſet down in the wen 
meris. 

The Sun's right Aſcenſion in Time ſerves alſo to corebats 
the apparent Time of a known Star's paſſing the Meridian: 
Thus, ſubſtract the Sun's right Aſcenſion in Time at Noon 


from the Star's right Aſcenſion in Time, tbe Remainder is 


the apparent Time of the Star's paſſing the Meridian nearly; 


from which the proportional Part of the daily Increaſe of 


the Sun's right Aſcenſion for this apparent Time from Noon 
being ſubſtracted, leaves the correct Pe of the Star's Pall 
. ing the Meridian. 

Hence the apparent Time may be found Gol an e 
Altitude of a known fixt Star, ſuppoſe one contained in Page 
7, of the Requiſite Tables; will be explained hereafter. 

The Sun's right Aſcenſion in Time is alſo uſeful for com- 
puting the Time of the Moon and Planets paſſing the Meri: 
dian, as will be ſhewn under their proper Articles. 

_ © The Sun's Declination is neceſſary to find the 3 
whether at Sea or Land, from the Meridian Altitude ob- 
ſerved ; it is alſo requiſite for finding the Latitude from Two 
Altitudes obſerved with the Interval of Time meaſured by a 
Watch; it ſerves for computing the Sun's Azimuth, having 
his Altitude * the Latitude oſ che Place moe in order 
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1 and, if required, it may be correRe d. 


pet be uſeful when that cannot be had 
- Purpoſes the Sun's Declination muſt be found to the Time 


| [. 130 J 
to find the? Variation of the Compaſs; it is required, jointly 
with the Latitude of the Place and the Sun's, horary Angle, 
to compute his Altitude, if neglected to be obſerved at the 
Time of taking the Moon s Diſtance from the Sun for find- 

ing the Longitude, being uſeful to facilitate the Calculation 
of the Effect of Refraction and Parallax upon the Diſtance; 
it is alſo neceſſary to calculate the apparent Time from an 
obſerved Altitude of the Sun at a Diſtance from the Meri- 
dian, the Latitude being given; or to compute the Time 


of the Sun's Setting or Riſing ; which, though a leſs ac- 


curate Method than the former of obtaining the Time, may 
or any of theſe 


8 nearly reduced to the Meridian of Greenwich, making 
roportion according to the daily Increaſe or Decreaſe, i in like 
Manner as was ſhewn with reſpect to the Sun's Longitude. 
The Equation of Time is a Correction, which added to 
or ſubſtracted from the apparent Time (according to its Title 
at the Top of the Column) gives equated or mean Time, or 
that which ſhould be ſhown by a good Clock or Watch. 
Apparent Time is that which takes its Beginning from the 
Paſſage of the Sun's Center over the Meridian of any P « Hoax ; 
2nd had the Sun no Motion in the Ecliptic, or was his Mo- 
tion reduced to the Equator or in right Aſcenſion uniform, 
he would always return to the Meridian after equal Intervals 
of Time. But his apparent Motion in the Ecliptic being 
continually varying, and his Motion in right Aſcenſion being 
rendered further unequal on account of the Obliquity of the 
Ecliptic to the Equator, from theſe Cauſes it ariſes that the 
Intervals of his Return to the Meridian become unequal, and 
the Sun will gradually come too flow or too ſoon to the 
Meridian for an equable Motion, ſuch as that of Clocks 4 
Watches ought to be. 

This Retardation or Acceleration of the Sun's coming to 
the Meridian is called the Equation of Time, and is con- 


tained in the laſt Column but One of Page 2d; and when 


applied according to its Title to the apparent Time, or that 
deduced immediately from the Sun, gives the mean or equated 
Time, whence the Error of a, Clock or. Watch. may be found, 


75 
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I 
lt it be / propoſed to convert mean Time into apparent, this 
is done by a contrary Proceſs, by applying the Equation of 
Time to the mean Time given, with its Title or Sign changed; 
viz. ſubſtracting inſtead of adding, and adding inſtead ot 
ſubſtracting. #3". „%% 1 JhoM; 
The Equation of Time being ſet down in the Ephemeris 
for Noon at Greenwich, Proportion. muſt be made, ac- 
cording to the daily Difference, to find what it ſhquld be 
at any given Time reduced to the ſame Meridian, as in the 
preceding Articles. The laſt Column of this Page, contain- LD 
ing the daily Differences of the Equation, is deſigned for | 
this ur 76 15 4; IE IE | 
As often as it may be required to make any Calculations 
from aſtronomical Tables, and the Time given be apparent 
Time; it is neceſſary firſt to apply the Equation of Time 
thereto to convert it into mean Time, the Tables being diſ- 
poſed according to mean Motions, Thus the Articles con- 
tained in the Ephemeris anſwering to Noon were computed 
to oh. increaſed, or 24 Hours of the preceding Day dimi- 
niſhed, by the Equation of Time: And the Moon's Places 
ſet down for Midnight were computed to 12. increaſed or 
diminiſhed by the Equation of Time, | ; 
W hat has been ſhewn concerning the Equation of Time 
chiefly reſpects the Aſtronomer, the Mariner having nothing 
to do with it in computing his Longitude from the Moon's 
Diſtances from the Sun and Stars. obſerved at Sea with the 
Help of the Ephemeris, all the Calculations thereof being 
adapted to apparent Time, the ſame which he will obtain 
by the Altitudes of the Sun or Stars in the Manner hereafter 
preſcribed. 5 | 
But if Time-keepers ſhould be brought into Uſe at Sea, the 
apparent Time deduced from an Altitude of the Sun muſt be 
corrected by the Equation of Time, and the mean Time 
found compared with that ſhewn by the Watch; the Diffe- — 
rence will be the Longitude in Time from the Meridian by 
which the Watch was ſet, as near as the Going of the Watch 
can be depended upon. | 
The Equatjon of Time is computed in the Manner ex- 
plained in my Remarks upon that Subject, in the PhiJol. 
25 | Tranſact. 
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Tranſact. Vol. liv. P. 342, for the Lear 1764; namely, by 
taking the Difference of the Sun's true right Aſcenſion, and 
his mean Longitude corrected by the Equation of the Equi- 
noxes in right Aicenſion, and turning it into Time at the 
Rate of 1'. to 15/. Cc. The Equation of Time will be addi- 
tive or ſubſtractive as the Sun's true right Aſcenſion is greater 
or leſs than his mean Longitude. 

The Semidiameter of the Sun, Page 20,1 is neceſſary to re- 
duce the obſerved Altitude of his upper or lower Limb to 
that of the Center ; alſo to reduce the obſerved Diſtance of 
the Moon's neareſt Limb from the Sun's neareſt Limb to the 
Diſtance of the Centers. It is alſo uſeful to Aſtronomers to 
verify or aſcertain the Exactneſs of the Scale of their Micro- 
meters, by Compariſon with the Meaſure of the Sun's hori- 
zontal Diameter. This Practice is particularly uſeful in ſolar 
Eclipſes, when the Diſtance of the Cuſps or the Verſe Sine 
of the uneclipſed Part has been meaſured with the Micro- 
meter. The Semidiameters of the Sun in Mayer's Tables, on 
which all the Calculations reſpecting the Sun and Moon are 
made, ſuppoſe the Semidiameter at the mean Diſtance to be 
16%. 2“, 8. which Mr. Mayer ſays he deduced from above 130 
Obſervations taken with his Six Feet mural Quadrant, which 
ſcemed to him not ill adapted to the Purpoſe. It may not 
be amiſs to take this Opportunity to remark, that the Qua- 
drant here mentioned was given to the Univ erſity of Gottin- 
gen by his late Majeſty, and was made by that ingenious 
Artiſt the late Mr. John Bird after the Model of the Eight 
Feet mural Arch, which he finiſhed for the Royal Obſervatory 
at Greenwich, and put up there in the Year 1750. Mr. Mayer 
made his Obſervations with his Six Feet mural Arch, from 
the Year 1756, to the Time of his Deceaſe; with it he ſettled 
the mean Obliquiry of the Ecliptic to the Beginning of the 
| Year 1756, at 23*. 28'. 167%, which Dr. Bradley ſettled by 
his Obſervations, reduced to the Year 1750, at 239. 28“. 

18”. The Difference is agreeable to what ought to ariſe 
from the gradual Diminution of the Obliquity of the Ecliptic, 
at the Rate-of about : a Second in a Year. The ſame In- 
ſtrument he alſo uſed in ſettling the Elements of his ſolar 
Tables ; and it is moſt probable that with the ſame he ſettled 
bis Table of Refractions at the End of his folar Tables; the 


Agreement 
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Agreement of this Table with Dr. Bradley's, ſee. Page 1ſt of 
Requiſite Tables (being both ſuited to the ſame Temperature 
of the Air) is ſo great, that they ſeem rather like One and the 
ſame than Two different Tables. „ 
The Time of the Sun's Semidiameter paſſing the Meridian, 
ſerves to reduce an Obſervation of a Tranſit of the preceding 
or ſubſequent Limb over the Meridian to that of the Center, 
when only One was obſerved. It ſignifies a Portion of appa- 
rent Time, or even meanTime, the Difference being abſolutely. 
inſenſ{ible upon ſo ſmall an Interval, It is found thus: In- 
creaſe the Sun's Semidiameter in the Ratio of the Coſine of his 
Declination to the Radius, to find his Semidiameter in right 
Aſcenſion, which turned into Time at the Rate of 1' to 154 
and 1“ to 15”. gives the Time required. The Sun's Semi- 
diameter in right Aſcenſion is readily found by adding the 
Log. Coſine of his Declination to the-logiſtic Logarithm of 
his Semidiameter, the Sum is the logiſtic Logarithm of his 
Semidiameter in right Aſcenſion ; which divided by 15 gives 
the Time of his Semidiameter paſſing the Meridian. If the 
Clock by which the Obſervation is made be regulated ac» 
cording to the ſidereal Time, this Quantity muſt be in- 
creaſed in the Ratio of 365 to 366, if great Preciſion is re- 
quired, . | 5 ; 
From the Time of the Sun's Semidameter paſſing the Me- 
ridian may alſo be found the Time of its paſſing the horizon- 
tal or vertical Wire of a Quadrant or Sextant, which on ſome 
Occaſions may have its Uſe, —The hourly Motion of the Sun 
is uſeful in computing ſolar and lunar Ecliples ; alſo in cors' 
recting the aſſumed Longitude of the Ship, in order to find 
the Time from an Obſervation of the Diſtance of the Moon 
from the Sun, independent of the Diſtances contained in the 
Nautical Ephemeris; See Britiſh Mariner's Guide, P. 49, 
and Table at the End of the ſame, Page 25. The Logarithm of 
the Sun's Diſtance is uſeful in the Calculation of the Places 
of the Planets and Comets. The Place of the Moon's No: & 
ſignifies its mean Longitude, and is neceſſary for finding the 
Equation of the equinoctial Points both in Longitude and 
right Aſcenſion, the Equation of the Obliquity of the Eclip- 
tic, and the Deviations of the fixed Stars in right Aſcenſicn- 
and Declination. 0 
9 ru The 
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The Eclipſes of Jupiter's Satellites are well known to af 


ford the readieſt, and for general Practice the beſt Method of 
ſettling the Longitudes of Places at Land; and it is by their 
Means principally that Geography has been fo much reformed 
within a Century paſt, and the Poſition of the moſt diſtant 
Places determined with equal Accuracy to the neareſt, It 
was hoped that ſome Means might; be found of uſing proper 
Teleſcopes on Shipboard to obſerve theſe Eclipſes; and could 
this be effected, it would be of great Service in aſcertaining 
the Longitude bf a Ship from time to time. In my Voyage 
to Barbadoes under the, Direction of the Coramiſlioners of 
Longitude, in 1763 I made a full Trial of the late Mr. Ir- 
_ win's Marine Chair propoſed for this Purpoſe, but could 
not derive any Advantage from the Uſe of it; and, con- 
ſidering the great Power requiſite in a Teleſcope for mak - 
ing theſe Obſervations well, and the Violence as well as 
Irregularitics of the Motion of a Ship, I am afraid the com- 
plete Management of a Teleſcope on Shipboard will always 


remain among the Deſiderata, However, I would not be un- 


derſtood to mean to diſcourage any Attempt founded upon 
good Principles to get over this Difficulty, 

The Teleſcopes proper for obſerving the Eclipſes of Jupi- 
ter's Satellites, are common refracting Teleſcopes from 15 to 
20 Feet, refleQing Teleſcopez of 18 Inches or Two Feet focal 
Length, and Teleſcopes of Mr. Dollond's Conſtruction with 
Two Object Glaſſes from 5 to 10 Feet; or, which are (till 
more conveniem, thoſe of 46 [nches focal Length, conſtructed 


with Three Ob ect Glaſſes, which are as manageable as re- | 


flecting Teleſcopes, and perform as much as tho! e Winch he 
makes of 10 Feet with Two Object Glaſſes. 

The Eclipſes of Jupiter's Satellites are obſerved Tr Aſtro- 
nomers at Land, as well in order to provide Materials for 
improving the Theories and Tables of their Motions, as for 
the ſake of Compariſon with the correſponding, Obfervations 
which may be made by Perſons in different Parts of the Globe, 
whereby the Longitude of ſuch Places will be accurately aſ- 


certained. It is indeed to be lamented that Perſons, who viſtt - 


diſtant Countries, are not more diligent to multiply Obſerva- 
tions of this Kind ; for want of which, the Obſervations made 
by Aſtronomers in eſtabliſhed Obſervatories lole Half their 


Uſe, | 
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'Vſe, and the Improvement. of Geography | is retarded, But 


it is to be hoped that an Emulation will ſpring up amo 


thoſe who may have Opportunities of rendering ſo uſeful 
a Service to the Public, to incite them to watch diligently 


for the Occaſions of obſerving theſe Eclipſes carefully, parti- 
cularly of the Firſt and Second, which are moſt exact for the 
Purpoſe. The Eclipſes, carefully calculated and fet down 
in the Ephemeris, will ſerve to advertiſe them and Obſervers 


in general of the Times when they ſhould attend to theſe Ob- 
ſervations. The Perſon, who ſhall be under any Meridian dif- 


ferent from Greenwich, muſt tura his Difference of Longitude 


into Time: See Requiſite Table, P. 38, and add it to or ſub- 
ſtraet it from the Time of the Eclipſe ſet down in the Ephe- 
meris, according as he is to the Eaſt or Welt of Greenwich, to 
find the apparent Time at which the Eclipſe will happen at 
his Meridian, nearly. He muſt further take care to regulate 
his Watch or Clock by apparent Time, or at leaſt to know | 
the Difference, as wel! in order to apprize him of the Time to 
look ont for the Eclipſe, -as for aſcertaining the apparent 
Time exactly at which he ſhall obſerve it. Equal Altitudes 
of the Sun or Stars taken with an Aſtronomical Quadrant af- 
ford the beſt Means of regulating Clocks and Watches for oc- 
caſional ObſereaSin or they may be taken with a Hadley's 
Quadrant, by Reflection from a Baſon 'of Water or Quick- 
Hyver, or from the Horizon of the Sea, if the Obſerver has an 
open Proſpect, and is not elevated above 5 or 6000 Feet above 
the Level of the Sea. But, if Opportunity, does not admit of 


taking equal Altitudes, the Time may be determined from 


One Altitude taken in any of the Methods above-mentioned, 
at leaſt Two or Three Points of the Compaſs diſtant from 
the Meridian, but the nearer to the Eaſt or Welt the better, 
the Latitude of the Place being known, or being found by 
Obſervations of the Meridian Altitude of the Sun or Stars 
made on Purpoſe. It will be better to take ſeveral Altitudes 
in order to take a Mean of the Reſults for greater Certainty. 
And if one Star be obſerved to the Eaſt and the other to the 
Weſt of the Meridian, the Time will be determined with 
rather more Certainty. The Manner of computing the ap- 
parent Time from the Altitude of the Sun or a Star isſhewn _ 
in Problems VIII. and IX. Pages 25 and 26 of the Expla- 
nation and Uſe of the Requiſite Tables, 
V2 . | The 


„ 

The Obſerver, being in a Place whoſe Longitude is well 
known, ſhould be ſettled at his Teleſcope Three Minutes be- 
fore the expected Time of an Immerſion of the firſt Satellite; 

Six or Eight Minutes before that of the ſecond and third Sa- 
tellites; and a Quarter of an Hour or more before that of the 
fourth Satellite; chiefly on account of the Uncertainty of their 
Theories; but, if the Longitude of the Place is very uncer- 
tain, he muſt begin to look out for the Eclipſe proportion- 
"ny ſooner: Thus, if the Longitude of the Place is uncertain 

o 3 Degrees, anſwering to 12 Minutes of Time, he ought to 
fx himſelf to his Teleicope 12 Minutes ſooner than is men- 
tioned above, Nevertheleſs, when he has obſerved One 
Eclipſe of any Satellite, and thereby found the Error of the 
Tables, he may allow the fame Correction to the Calcula- 
tions of the Ephemeris for ſeveral Months, which will adver- 
tiſe him very nearly of the Time of expecting the Eclipſes 
of the ſame Satellite, and diſpenſe with his attending ſo 
long. 

The Immerſions ſignify the Inſtant of the Diſappearance of 
the Satellite by entering into the Shadow of Jupiter; and the 
Emerſions ſignify the firſt Inſtant of its Appearance at coming 
out of the ſame. They generally happen when the Satellite 
is at ſome Diſtance from the Body of Jupiter, except near 
the Oppoſition of Jupiter to the Sun, when the Satellite ap- 
proaches nearer to his Body. Before the Oppoſition of Ju- 
piter to the Sun the Immerſions and Emerſions happen on 
the Welt Side of Jupiter, and after the Oppoſition on the Eaſt 
Side; but, if an aſtronomical Teleſcope be uſed, which re- 
verſes Objects, the Appearance will be directly the contrary. 
Before the Oppoſition, the Immerſions only of the firſt Sa- 
tellite are viſible; and atter the Oppoſition, the Emerſions 
only. The ſame is generally the Caſe with reſpect to the 
ſecond Satellite; both the Phænomena of the ſame Eclipſe 
are frequently obſervable in the Two outer Satellites. The 
Immerſions and Emerſions marked with an Aſteriſk in the 
Ephemeris are thoſe viſible at Greenwich. 

To know if an Eclipſe will be viſible in any Place, find 
whether Jupiter be 8 above the Horizon of the Place, and the 
Sun as much below it. This may be done near enongh by a 
celeſtial Globe: Otherwile, the Time of the Sun's Riſing and 
, Setting 
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Setting may be found for any Latitude by a Table of ſemi- 
diurnal Arcs, contained in the popular Book called the Ma- 
riner's Compaſs Rectified, and many other Books; the Time 
of Jupiter's Riſing and Setting may alſo be found from the 
Time of his paſſing the Meridian and Declination ſet down 
iQ the Ephemeris, with the Help of the ſame Table of ſemi- 
diurnal Arcs; adding or ſubſtracting the ſemidiurnal Are 
anſwering to the ſame Declination of the Sun: Remembering 

always, that if Jupiter's Declination and the Latitude of the 
Place are of the ſame Depomination, the ſemidiurnal Arc will 
be more than Six Hours, and if they are of contrary Deno- 


minations, will be leſs than Six Hours. But it may be eaſier 


found whether the Eclipſe will be viſible at Greenwich, or 
whether it ſhould be properly marked with an aſteriſk, by 
the Tables, P. 28— 31, annexed to the Nautical Almanac 
of 1772. 

The immerſion or Emerſion of any Satellite being carefully 
obſerved | in any Place according to apparent Time, the Lon- 
gitude from Greenwich is found immediately by taking the 
Difference of the Obſervation from the correſponding Time 
ſhewn in the Ephemeris, which muſt be turned into Degrees, 
Kc. by Requiſite Tables, Page 38; and will be Eaſt or Weſt 
of Greenwich, as the 'Time obſerved is more or leſs than 
that of the Ephemeris. 

Example; Suppoſe an Emerſion of the firſt Satellite ſhould 

be obſerved at the Cape of Good Hope, May 9, 1767, at 
0% 46'. 45”. apparent Time: The Time by the Ephemeris 
being 9b. 33/. 12”, the Difference is 1. 13“. 337 whence 
the Longitude of the Cape ſhpuld be 182. 23. 15”, Eaſt of 
Greenwich, becauſe the Time ſuppoſed to 1 "obſerved at the 
Cape is more than that of the Ephemeris. 

It is to be obſerved that a correſpondent Obſervation of an 
Eclipſe of a Satellite of Jupiter, made under a well-known 
Meridian, is to be preferred to the Calculations of the Ephe- 
meris for comparing with an Obſervation made in a Meridian 
whoſe Longitude is equired ; but if no correſponding Obſer- 
vation can be obtained, as is frequently the Caſe, it will be 
beſt to find what Correction the Calculations of the Ephe- 
meris require by the neareſt Obſervations to the givea Time 
that can be obtained; which Correction applied to the Cal- 
culation 


{ 


Co 
kulation of the given Eclipſe in the Ephemeris, reiiders it 
almoſt equivalent to an actual Obſervation. ES 

The Longitudes and Latitudes of the Planets, Page 4; 
ſerve to know where to look for them in the Heavens, and 


when their Places may be conveniently ſettled by comparing 


them with fixed Stars by the Help of a Micrometer in a Tele- 
ſcope. They alſo ſhew when they are in the moſt important 
Points of their Orbits, where it is moſt material ro obſerve 
them. They alſo ſerve to enable Perſons leſs ſkilled to dif- 
tinguiſh Them from the fixcd Stars. Their Declinations and 
the apparent Times of their paſſing the Meridian are parti- 
cularly uſeful to Aſtronomers who are furniſhed with Qua- 
drants and Tranſit Inſtruments well fixed in the Meridian, in 
ſetting their luſtruments for obſerving their right Aſcenſions 
and Dechinations. $f 

The apparent Time of a Planet's paſſing the Meridian may 


be compured thus; the Planet's right Aſcenſion being calcu- 


lated from its Longitude and Latitude, and turned into Time, 


ſubſtract the Sun's right Aſcenſion at Noon in Time from it, 


to find the Time of the Planet's paſſing the Meridian nearly, 


which call T; take the Difference of the © and Planet's daily 


Variations in right Aſcenſion in Time, if the Planet is pro- 
greſſive in Tight Aſcenſion, or the Sum, if it is retrogade, 
Which call X; then ſiy, by the Rule of Proportion; 

As 2. . X: T:: X: e and Tae will be the correct Time 

ol the Planet's paſſing the Meridian. The upper Signs are to 
be uſed both to X and e if the Planet's progreſſtuve Motion in 

right Aſcenſion be greater than that of the Sun; in any other 

Caſe the lower Signs are to be made Uſe of. 


But perhaps it may be found more readily by continual 


Approximation as follows : Take the proportional Part of the 
Difference or Sum of the © and Planet's 550 Motion in 


Tight Aſcenſion, anſwering to the Time of the Planet's paſſing- 


the Meridian, found nearly, in Proportion 24h. and take a 


further like proportional Part of this proportional Part; and 
again of this laſt, and ſo on as far as is neceſſary. The Sum 
of all theſe proportional Parts added to the Time of the Pla- 
net's paſſing the Meridian found nearly, if the Planet's pro- 
greſſive Motion in right Aſcenſion is greater than that of the 
Sun, otherwiſe ſubſtracted, gives the apparent Time of the 
Planer's paſſing the Meridian. 


Exam ple: | 
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Example: Let it be 3 to find the Time of the 
Moon's paſling the Meridian, July 1, 1767. 

The Sun's right Aſcenſion; in Time July 1ſt is, 6*, 4% ag 
and July 2d, 6h. 44“. 33”. by the Ephemeris. Therefore his 
daily Motion in right Kſrenſfien | is 4'. 8“. The Moan's right 
Aſcenſion July 1ſt at Noon by the Ephemeris is 1595. 2 an- 
ſwering to 100. 367. 87..of Time, and July 2d is, 1695. 396 
anſwering to 11*, 18“ 36''. The Difference is, 42“. 28”, of 
Time, from which 4', 8”. being ſubſtracted, leaves 38“. 20½. 
Subſtract 6b. 40“. 20%. the Sun's right Aſcenſion July iſt at 
Noon, from 19". 36“. 875 the Moon's right Aſcenſion the fame 
Noon, the Remainder 3b. 55”, 43”. is the Approximate Time 
of the Moon s paſſing the Meridian. The proportional Part 
of 38/. 200 anſwering to this, is 6 15 and the proportional 
part of 6. 17“. is 9”; ; therefore of, 17 and g', or 6.26”. 
added to 3". 55/. 43" give 4. 2 9% the apparent. Time 
of. the Moon's paſſing the Meridian. - a the Ephemeris it is 
4". 2'. It may alſo be computed by taking the Difference 
of the Moon's right Aſcenſion -at- Noon and Midnight, 
but then Half the Sun's daily Variation in right Aſcenſion 
muſt be made uſe of, and Proportion muſt be made for 12 
inſtead of 24 Hours: and if. the Moon paſſed the Meridian 
after Midnight, the Sun's right Aſcenſion at Midnight muſt 
be uſed, which is a Mean between his right Afcenſions on the 


preceding and ſubſequent Noon. For the Planets, it will be 
ſufficient to take the firſt proportional Part only. 


The Days of the Oppoſitions, Qualratures, &c. of the 
Planets to the Sun, are Times at which they ought. to be.ob- 
ſerved in fixed Obſervatories, for ſettling the Elements af 
their Orbits by a Series of ſeveral Years Obſervations. 

The 5th, 6th, 7th, 8th, gth, 10th, and 11th Pages of 
each Month contain the Moon's Place, and all the Circum- 
ſtances relating to her Motion, and her Diſtances from the 
Sun and proper Stars, from which her Diſtance ſhould be 
obſerved for finding the Longitude at Sea. The Longitude, 
Latitude, and Declination of the Moon, and Time of her 


paſſing the Meridian, afford the like Ufes with the fame | 


Circumſtances of the Planetary Motions, and many more be- 
ſides. For the ſake of greater Preciſion, the Moon's Longi- 


| Fude, Latitude, Right Aſcenſion, Declination, Semidiameter, 


horizontal 
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horizontal Parallax, with its proportional Logarithm, are 
computed Twice a Day, to Noon and Midnight, and may 
readily be inferred to any intermediate Time with the great- 
eſt Exactneſss. 

Example: Let it be required to find the Moon s Longitude 
and Latitude, &c. July 16, 1767, at 160. 22“. 16”, Firſt to 
find the Lopgitude. The Moon's Longitude, Jaly 16, at 125. 
is o. 69. 400. 2 5% and July 17 at Noon, of. 13% 47, 48”. 
the Difference 9*. 7'. 23”. is the Moon's Motion in 12 Hours; 


tay then, by the Rule of Proportion, 


As 1 2b. is to 30. 22/. 16 the exceſs of 16". 22). 16“ chore 
125.) ſo is 7%. 7". 23”. to 2% 35/. 41”. but this muſt be cor- 
rected on account of the Moon's unequal Motion in 12 
Hours, by the Table of Equation of ſecond Difference an- 
nexed to Mr. Taylor's Sexageſimal Table, P. 244—247 : 
for this Purpoſe take out of the Ephemeris.the 'Two Longi- 
tudes of the Moon next preceding the given Time, and the 
Longitudes immediately following it, and ſet them down in 
Order one after another, as follows ; j; 


2d Diff. 


5 — f H 0 / 1 75 4l 

July 16, Noon 11.,29.29.34 | 

Midnight o, 6.40.25 Ys 3.28 

17, Noon 0. 13.47.4807 get 3,44 
Midnight 0/20.51.27| 7: 3:39 [© 


Take their Differences, 7*. 100. 51 7. /. 23”, 7.3“. 30/, 
take the Differences of theſe Differences, or the i Differ. 
| ences 3/. 28”; 3. 44". and take their Mean which is 3“. 36”, 
- Now look for the Equation of ſecond Difference, anſwering 
to 4. 22“ after Midnight, found on the Side, and 3“. 36“ at 
Top, which will be Rand Gus 24”, and which, according to 
the Remark at the Bottom of the Table, muſt be added 
235 e the firſt proportional Part, becauſe the Mo- 
tion in 12 Hours or firſt Differences are decreaſing ; the Sum 
2%, 360. 5” added to os. 6*. 400. 25”, the Moon's Longitude 
at Midnight, gives 0*, 99. 16, 30”, the Moon's true Longi- 
tude, and is as correct as the Longitudes from which it is 
deduced. <& 


N. B. 


EE 

N. B. If the firſt Differences of the Four Longitudes of the 

Moon taken out, firſt increaſe and then decreaſe, or, vice 

verſa, firſt decreaſe and then increaſe, take Half the Differ- 

ence of the Two ſecond Differences for the Mean ſecond Dif- 

ference, with which take out the Equation of ſecond Dif- 
ference, and add or ſabſtratt it as the Firſt firſt Difference 

is greater or leſs than the Third firſt Difference. ? 

| To find the Moon's Latitude. Take out of the Ephemeris 

the Two Latitudes preceding and Two following the given 
Time, and ſet them down in Order, and take their firſt and 
ſecond Differences, and the Mean of the Two ſecond Differ- 
ences; find the proportional Part of the Middle firſt Difference 
anſwering to the Hours and Minutes, &c. of the given Time 
after Noon or Midnight; which correct in the following Man- 
ner: Entering Table of Equation of ſecond Difference, Pag. 
244—247, with the Hour from Noon or Midnight on the 
Side, and the Mean ſecond Difference at Top, take out 
the correſponding Number of Seconds, which added to or 
ſubſtracted from the proportional Part found above, ac- 
cording as the Motion in 12 Hours or firſt Difference is de- 

creaſing vyincreaſing ; or, more generally, according as Firſt 
44 firſt Difference is greater or leſs than 'Third firſt Difference, 
] | gives the proportional Part corrected; which now added to 
or ſubſtracted from the Moon's Latitude at the preceding 
Noon or Midnight, as the Latitude in theſe 12 Hours is in- 
creaſing or decreaſing, gives the Moon's Latitude correct. 


7 Example: The Moon's Latitude is required, July 16, 
_ 16, 24". £&* | 


pes Lat. by] | Mean of 
the Ephem. t & Dif. 2d Dif.| 2d Dif, 


W — — 


| | © „„ „ . „ 
July 16, Non, 4.31.10N| g 26 3 4 
Mijidnight 4.49.36 : 4.36 
17, Neon 5. 3.26 355 4.44 | 4:49 
Midnight 5.12,32 | * | 


L 


The Moon's Latitude July 16 at Midnight being 4“. 40“. 
36% N. and the Motion in the next 12 Hours being 13/. 50”. 
lay by Proportion, | 


* As 


L 
1 


As 1 2b. is to 4". 22“. 16“, ſo is 137. 50“ to 5). 2”: but this 
muſt be corrected by adding 32”, the Equation of ſecond Dif- 
ference, anſwering to the Hour 4". 22“, and the Mean ſecond” 
Difference 4". 40”, becauſe the firſt Differences are decreaſ- 

ing, or rather becauſe the firſt of them 18“. 26”, is greater 
than the laſt of them 9“. 6”. therefore the proportional 
Part corrected is 5%C 2+ 32'= 5'. 34”, which added to 
49. 49. 36", gives 45. 55/. 10” N. the Moon' $ Latitude 
correct. 

Remarks on ſome Circumſtances neceſſary to bs attended 
to, in order to obtain and apply the Correction ot ſecond 
Differences rightly in eee the Moon's Latitude. 

I. If the Moon's Latitude taken out of the Ephemeris for 
Noon and Midnight changes its Denomination from Norch ä 
to South or from South to North, the Sum of the T'wo Lati- 
tudes of contrary Denominations, where the Change happens, 
is to be accounted the firſt Difference in that Place. | 
II. If the Three firſt Differences firſt increaſe and then de- 
creaſe, or vice verſa, firſt decreaſe and then increaſe, Half the 
Difference of the Two ſecond Differences is to be taken for 
the Mean ſecond Difference. | 

III. If the Series of Four I atitudes taken out ſhould firſt 
increaſe and then decreaſe about the Moon's greateſt Latitudes, 
take the Sum of the Two firſt Differences ' ſtanding on each 
Side of the greateſt Latitude for the ſecond Difference in that 
Place ; correct the Moon's Latitude at Noon or Midnight by 
the ſimple proportional Part firſt found ; and to the Latitude 
ſo corrected, add always in this Caſe the Equation of ſecond 
Difference from Pag. 244—247» anſwering to the Mean le- 
cond Differences. 

Before I quit this Subject of Interpolation by ſecond Dif- 
ferences, I ſhall point out another Method, by which the 
ſame End may be obtained more readily, and with fewer 
Rules, by thoſe who are well acquainted with algebraic Sub- 
fraction and A dition, and the Manner of applying the Signs 
in thoſe Operations. Subſtract each Latitude from the fol- 
lowing for the firſt Differences, to which prefix the Sign —if 
the Latitudes decreaſe; and ſubſtract each firſt Difference, 
thus found, from the following one of ihe ſame Order for the 
{ſecond Differences. Hall the Sum of the ＋ WO ſecond Dit. 
| | ferences 


as 


| Ferences ſtanding on each Side of the Interval to be i interpo- 

lated, is to be accounted the mean ſecond Difference; the 
Equation Correſponding to it by Table, Pag. 244—247; is 
to be applied always with the contrary Sign. 

. Theſe Operations are to be performed, and the Signs to 

be applied as in algebraic Subſtraction and Addition. Note 
further, if the four given Latitudes change their Denomina- 
tion, call the ſecond Latitude +, and thoſe of a contrary De- 
nomination —. 
The Moon's Declination may be found at any Hour in the 
ſame Manner as her Latitude; but as the Correction ariſing 
from ſecond Differences will never exceed 2 Z, this may be 
neglected on molt Occaſions; but if any one is deſirous to 
obtain the Declination true to a Minute, the Correction is 
eaſily applied, as ſhewn above. 

The other Articles of Page 6, and 7, viz. the Moon's right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its 
b Logarithm, and the Diſtances contained in the 

our laſt Pages of the Month, may be all found correctly 
by even Proportion, without requiring any Allowance on 
account of ſecond Differences, The proportional Part of the 
Moon's Longitude, c. for any Hour may be found very rea- 
dily by the Help of the Table of proportional Logarithms, 
Pag. 39—55 of the Requiſite Tables. 

The Moon's Longitude and Latitude are uſed in computing 
ber Diſtances from the Sun and Stars contained in the Four 
laſt Pages of the Month, as well as in the Appulſes to Stars 
pointed out in Page 1, and, jointly with her Parallax and 
Semidiameter, are neceſſary for computing the Eclipſes of the 
Sun and Moon, and the Occultations of fixt Stars and Pla- 
nets by the Moon: They alſo facilitate the Calculation of 
the Longitude of any Place from an obſerved Eclipſe of the 
Sun, or Occultation of a Star or Planet by the Moon : Or, 
if the Meridian be well known, the Parallax and Semidiameter 
ſerve to deduce the Moon's true Place in the Heavens from 
the Obſervation, which compared with that given by the 
Ephemeris ſhews the Error of the Tables at the Time. The 
Moon's Semidiameter and Parallax are applied in correcting 
almoſt all Obſervations of the Moon. The proportional, Lo- 


garithms of the Moon's Parallax ferve farther to facilitate the 
Calculations of Parallaxes. 


I 

The Moon's right Aſcenſion and Declination are uſeful to 
compute her Altitude at any Time, particularly at the Ob- 
ſervation of her Diſtance from the Sun or a Star, ſuppoſing it 

was neglected io be or could not be obſerved properly; which 
fatter Caſe may ſometimes happen in the Night, though I 
think but rarely; the utmoſt Accuracy therein not being 
required for the Calculations of Refraction and Parallax. See 
Britiſh Mariner's Guide, Page 57, and Requiſite Tables, P. 
24. The Moon's Declination, with her Semidiameter and 
Parallax, ſerve for finding the Latitude by the Meridian Alti- 
tude of her upper and lower Limb obſerved at Sea, See 
Britiſh Mariner's Guide, Page 93, and Requiſite Tables, Page 
15. The Moor's right Aſcenſion and Declination ſerve alſo 
to compute the Time from her Ahitude obſerved at the 
Obſervation of her Diſtance from a Stir.; whence the Lon- 
gitude may be inferred, tho' no Altitude of the Sun or a 
Star was taken for regulating the Time. See Britiſh Mariner's 
Guide, Page 6z, and Mr. Edwards's 5th Problem annexed 
to the Nautical Almanae of 1781, Page 10. 

The Diſtances of the Moon from the Sun and fixt Stars, 
eontained in the 8th, gth, Toth, and 11th Pages of the 
Month, are ſet down to every Three Hours of Apparent 
Time by the Meridian of Greenwich, and are deſigned to 
relieve the Mariner from the Neceſlity of a Calculation, which 
he might think prolix and troubleſ.»ae, and to enable him, 
when compared with the Diſtance obſerved carefully at Sea, 
to infer his Longitude readily and with little Danger of 
Miſtake to a Degree of ExaQtneſs that may be thovght ſuffi- 
cient for moſt nautical Purpoſes, But uſeful and valuable 
23 the PraQtice of this Method may be at preſent, it is a 
Remark not unworthy our Notice, that every future Improve» 
ment of the Lunar 'Tables, as well as the Inſtruments, will 
bring it nearer and nearer to Perfection. | 

Fhe Moon's Diſtances are computed both from the Sun 
and proper Stars, and generally from One Object on each 
Side of her, to afford the Mariner a greater Number of Op- 
portunities of Obſervation, and a Means of attaining a greater 
Degree of Exactneſs. The Diſtances from the Sun are 
computed between 40 and 120? of Diſtance. While the 
Sloon | is between the Diſtances of 20˙ and 40* from the Sun, 
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her Diſtance is computed only from a Star on the contrary 
Side that the Sun is, When ſhe is between the Diſtances of 
40* and 90 from the Sun, her Diftance is computed both 
from the Sun and from a Star on the contrary Side to the 
Sun; when the Moon is above go* from the Sun her Diſ- 
tance is computed from Two Stars, one on each Side of her; 
though ſtill her Diſtance is camputed alfo from the Sun 
from o to 120% Though the Diſtance of the Moon from 
the Sun or Star, well obſerved with a good Inſtrument, is 
ſufficient to determine the Longitude, with the Help of the 
Ephemeris, always within a Degree, and generally much 
nearer, yet it will conduce to ſtill greater Accuracy, if the 
' Obſerver takes the Diſtance of the Moon from Two Stars, or 
the Sun and a Star, or, when the Moon is between go* and 
120 Diſtance from the Sun, from the Sun and Two Stars, if 

he can be ſo lucky as to obtain theſe ſeveral Obſervations. 
The Longitude being computed from the Obſervations 
made with each Star reſpectively, the Mean of the Reſults is 
to be taken as probably approaching neareſt to the true Lon- 
gitude. In particular the Moon's Diſtance ſhould be taken 

from Two Stars, or the Sun and a Star on each Side of her, 
as often as Opportunity permits, ſince the Mean of the Re- 
ſults will probably be at leaſt as exact again as either ſeparate- 
ly, I mean as far as depends on any Imperfection of the In- 
ſtruments, and unavoidable ſmall Errors ariſing in the Uſe of 
them; Errors of theſe Kinds having a natural Tendency to 
correct each other; for that ſmall Error which ariſes from 
the Lunar Tables will affect the Reſult from either Star 
equally. But the Error of Mayer's laſt Lunar Tables as cor- 
rected from a Series of Dr. Bradley's Obſervations of 9 Years, 
by Mr. Charles Maſon in 1778, being theſe made uſe of for 
the Nautical Almanac of 1789, and the ſubſequent ones, 
robably never exceeding 30“, the Uncertainty hence ariſing 
in the Determination ef the Longitude can ſcarcely ever ex- 
ceed 17 Miles of Longitude, and generally will be much leſs. 
The Diftances ſet down in the Ephemeris, afford the Ob- 
ſerver a ready Means of knowing the Star from which the 
Moon's Diſtance is to be obſerved; for he has nothing to 
do but to ſet his Quadrant to the Diſtance computed roughly 
from the Ephemeris, negleCting the Seconds, at the apparent. 
| . Time 
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Time eſtimated nearly by the Meridian of Greenwich; avd 


direct his Sight to the Eaſt or Weſt of the Moon, according 


as the Diſtance at Greenwich is found in the Sth and gth, 


or 10th and 11th Pages of the Month; and having found the 


Moon upon the little Speculum, let him give a Sweep with 


the Quadrant to the Right and Left, and he will find the 
Star he ſeeks for, if above the Horizon and the Air be clear, 
nearly in a Line perpendicular to the Line of the Moon's 
Horns or longer Axis, or, which is the ſame Thing, in the 
Line of the Moon's ſhorter Axis produced. ' The Star is al- 
— one of the brighteſt, ſo that there is little Danger of 
miſtaking another for it, if the preceding Directions are 
carefully obſerved. The Time at Greenwich is eſtimated 


nearly by turning the ſuppoſed Longitude from Greenwich 


into Time, by Requiſite Tables, Page 38, and adding it to 
or ſubſtracting it from the apparent Time at the Ship, as its 
Longitude is Weſt or Eaſt of Greenwich. It. will be ſuffi- 
cient if the Diſtance be computed from the Ephemeris within 


10% or 20', for ſetting the Quadrant. The principal Ule 


of the Diſtances of the Moon from the Sun and fixt Stars; 
namely, in determining the Longitude by Compariſon with 


the correſponding Diſtances obſerved at Sea, is ſhewn in 
Problem XI. Page 37 of Requiſite Tables, 


The Diſtances contained in the Ephemeris were computed 
ſtrictly to Noon and Midnight, and thence interpolated for 
every Three Hours, according to the Method ſhewn for com- 
puting the Moon's Latitude, Page 161—163; except that the 


Correction of ſecond Differences at the Middle of the Inter- 


val to be interpolated, was taken ; of the Mean of the Two 
ſecond Differences, and at the Firſt and Third Quarter of the 
Interval was taken 2 of the Coritection juſt found at the 
Middle of the Interval; inſtead of conſulting Mr. Taylor's 


Table, Pag. 248 and 249, which would however have given 


the ſame Reſult. But, at the firſt 12 Hours, when the Dil- 
tances of the Moon from a Star begin, and the laſt 12 
Hours, when the Diſtances end, there being only One ſecond 
Difference inſtead of Two ſecond Differences on each Side 
to take a Mean of, this Method fails in theſe Caſes, and 
therefore the following is to be ſubſtituted in its Stead, being 
derived from Sir Iſaac Newton's Solution of the Problem of 
rawing 


E | 
drawing a Curve through the Extremities of any Number 
of given Ordinates. Phil. Nat. Princ. Math. Page 486. Edit. 
Londini 1726, or Dr. Horſley's complete Edition of Sir Iſaac 
Newton's Works, Vol. 3d. Page 128. 

From Four Diſtances at Noon and Midnight computed - 
ſtrictly to interpolate Three Diſtances at the zd, 6th, and 
9th Hour of the firſt or laſt Interval. | 

Subſtract each Diſtance from the following, for the firſt 
Difference, and prefix the Sign —, if the Diſtances decreaſe. 
Subſtra&t each firſt Difference thus found from the following 
One of the ſame Order, for the ſecond Difference: And in 
like Manner ſubſtract the Firſt ſecond Difference from the 
following for the third Difference; applying the Signs as in 
,algebraic Subſtraction. Denote the firſt or laſt firſt Differ- 
ence by 6 the firſt or laſt ſecond Difference by c, according 
as the Interpolation to be made is for. the firſt or laſt 12 
Hours; denote alſo the third Difference by d; and, a being 
put to ſignify the Diſtance at the Beginning of the Interval, 
the interpolated Diſtances will be as follows : 


* 


At 3d Hour of firſt Interval a + } b ne d 
At 6th Hour of firſt Interval a +43 — e A 4 
At gth Hour of firſt Interval a + 3b — &; c + +5; d 
. gr | | | 
At 3d Hour of laſt Interval a 41 -c — 4 4 
At 6th Hour of laſt Interval a ＋ 46 — 4 c— 4, d 
At gth Hour of laſt Interval a +46 — 2 — 74 d 


In adapting theſe Formulz to Numbers, great Care muſt 
be taken about the right Application of the Signs. Thus if 
b, c or d is Negative, apply the Number exprefling the Value 
of that Term of the Formula where it is found with a con- 
trary Sign to that of the Formula. 

Let me add in this Place, that if in filling up the firſt and 
Jaſt Intervals, a new ſecond Difference has been ſuppoſed in 
_ arithmetical Progreſſion with the Two given ones, in order 
to take a Mean between it and the firſt or laſt ſecond Differ- 
ence, the Interpolation at the Middle of the Interval or 6th 
Hour will be had true, the ſame as if the above Formulz 
had been uſed : But at the Interpolation of the firſt and 


third 
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third Quarter there will be an Error of 127 third Difference: 
which will be corrected, by appyling + 14 d or third 
Difference, to Number found at the firſt Quarter of the In- 
terval, and — ++ d to that found at the third Quarter of the 
Interval; equally the ſame whether it be the firſt or laſt In- 
ferval. | 

The Configurations of Jupiter's Satellites, Page 12th and 
laſt, exhibit the apparent Poſitions of the Satellites with re- 
ſpect to each other, and to Jupiter at ſuch an Hour of the 
Evening or Night as they are moſt likely to be obſerved, and 
ſerve to diſtinguiſh the Satellites from one another. Jupiter | 
is diſtinguiſhed by the Mark O, and the Satellites by Points 
with Figures annexed, the Figure 1 ſignifying the firſt Satel- 
lite, 2 the ſecond Satellite, Sc. When the Satellite is ap- 
proaching towards Jupiter, the Figure is put between Ju- 
piter and the Point; and when the Satellite is receding 
from Jupiter, the Figure i is put on the other Side of the Point. 
The Satellites are in the ſuperior Parts of their Orbits, or 
furtheſt from the Earth, when they are marked to the right 
Hand or Weſt of Jupiter approaching him; or to the left 
Hand or Eaſt of Jupiter receding from him ; but are in the 
inferior Part of their Orbits, or neareſt to the Earth, when 
they are marked to the right Hand or Weſt of Jupiter reced- 
ing from him, or to the left or Eaſt of Jupiter approaching 
him. The Cypher o, ſometimes annexed to the Figure of 
- the Satellite towards the Margin, ſignifies that it is inviſible 
on the Face of Jupiter; and the black Mark e, ſignifies that 

it is inviſible, being eclipſed in Jupiter's Shadow, or ——_ 
Jupiter eclipſed by his Body. | 
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third Quarter there will be an Error of 2 third Difference; 
which will be corrected, by appyling + 14 4 or third 
Difference, to Number found at the firſt Quarter of the In- 
terval, and — ++; d to that found at the third Quarter of the 
Interval; equally the ſame whether it be the firſt or laſt In- 
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The Configurations of Jupiter's Satellites, Page 12th and 


- laſt, exhibit the apparent Poſitions of the Satellites with re- 


ſpect to each other, and to Jupiter at ſuch an Hour of the 
Evening or Night as they are moſt likely to be obſerved, and 
ſerve to diſtinguiſh the Satellites from one another. Jupiter 


is diſtinguiſhed by the Mark O, and the Satellites by Points 


with Figures annexed, the Figure 1 ſignifying the firſt Satel- 
lite, 2 the ſecond Satellite, Sc. When the Satellite is ap- 
proaching towards Jupiter, the Figure is put between Ju- 
piter and the Point; and when the Satellite is receding 


from Jupiter, the Figure is put on the other Side of the Point. 
Thbe Satellites are in the ſuperior Parts of their Orbits, or 
_ furtheſt from the Earth, when they are marked to the right 


Hand or Weſt of Jupiter approaching him; or to the left 
Hand or Eaſt of Jupiter receding from him ; but are in the 
inferior Part of their Orbits, or neareſt to the Earth, when 
they are marked to the right Hand or Weſt of Jupiter reced- 
10g from him, or to the left or Eaſt of Jupiter approaching 


him. The Cypher o, ſometimes annexed to the Figure of 
the Satellite towards the Margin, ſignifies that it is inviſible 


on the Face of Jupiter; and the black Mark e, ſignifies that 
it is inviſible, being eclipſed in Jupiter's Shadow, or behind 


Jupiter eclipſed by his Body. 
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ral Campbell, F. R. S. and new Tables for computing the 
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late Mr. Lyons: And to the NAuTIc AL ALM Ax Ac ef 
1773 is added, A new Table of Equations to equal Alti- 
tudes, by Mr. William Wales, F. R. S. alſo, A Catalogue 
of the Places of 387 Fix'd Stars, in Right Aſcenſion, De- 
elination, Longitude, and Latitude, adapted to the Vear 
1760, with their Magnitudes and annual Variations in 
Right Aſcenſion and Declination, calculated from the 
late Dr. Bradley's Obſervations: And to the NAU r- 
CAL ALMANAC of 1774 are added, The Reſult of a 
Series of 10 Years Lunar Obſervations of Dr. Bradley, 
compared with a Set of manuſcript Tables; Elements 
of Lunar Tables and Remarks on the Hadley's Quadrant, 
by the Aſtronomer Royal; a Problem for finding the 
Error in the Poſition of a Tranſit Teleſcope, and Two w 
Examples of the Calculation of the Longitude from a 
Lunar Obſervation, &c. by the late Mr. = : And to 
the NAUTICAL ALMANAC of 1978 are added, Right 
Aſcenſions and Zenith Diſtances of the Moon deduced 
from Dr. Bradley's Obſervations ; and Aſtronomical 
Problems by the late Mr. Lyons: And to theNAuTICAL 
ALMANAC of 1779 are added, New Tables for com- 
puting the Eclipſes of Jupiter's Second Satellite, by 
Mr. Wargentin, F. R. S. And to the NAur Ic AL AL- 
MAN Ac of 1781 are added, Aſtronomical Problems. 
By the Rev'd John Edwards, B. A. And to the NA u- 
TICAL ALMANAC of 1787 is added a Treatiſe, con- 
taining Directions for making the beſt Compoſition for 
the Metals of Reflecting Teleſcopes ; and the Method 
of caſting, grinding, poliſhing, and giving them the 
true parabolic Figure ; and an Account of the Cauſe * 
and Cure of the ems peculiarly affecting Reflecting 
Teleſcopes more than Refracting ones. By the Rev'd 
John Edwards, B. A. And Remarks on the ſaid Tre- 
mors by the Aſtronomer Royal: And to the NAuT I- 
CAL ALMANAC of 1788 is added, A Deſcription of 
an accurate and ſimple Method of adjuſting HA DLE y's 


Quadrant for the back Obſervation. By Mr. Robert 
Blair, | 


„ Where 


Oe 
% Where may be had, ASTRONOMICAL OB- 
SERVATIONS made at the Royal OBSERVA- 
TORY at Greenwich, from 1765 to 1774, by NE II- 
 MA$KELYNE, Aſtronomer Royal; with TABLES 
for Reducing. and Calculating ASTRONOMICAL O- 
SERVATIONS, by the (ame. Publiſhed by the Preſi- 
dent and Council of the Royal Society, in Obedience 
to his MAJEsTY's Command; in One Volume Folio. 
Price 258. in Sheets. TE 


N. B. The Eight Years OBSERVATIONS from 1775 to 
: 782 will be publiſhed in a few Months, Price 20s. in 
heets, * | - . 
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